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* bigh eſteem for m after its firſt public. W N 
tion, and though a boo E att eth called for, has never. 
theleſs had the misfortune, for a long time paſt, to have on: 
been very cateleſsly printed ; all the modern impreſſions, 
without Exception,” fo much abeunding in omiſhons, falſe 
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gutes, erroneous anfwers and typographical blunders  ' | 


of every ſort, that the book, io many places, tends to 
miſlead or puzzle, rather than inſtruct the learver, And 
it being the deſign of the preſent editor to remedy this 
evil, I bave, in compliance with his repeated i intreaties, 
and taking for my guide the moſt ancient editions, parti- 
eularly*thar- pubhſbed at London 1697, endeavoured th 
ſupply defects, and rectify miſtakes of every. Kind, in or- 
der to reſtore the book to its primitive pati y, and once 
more furniſh the public 'with a genuine and corred copy 
of this part of Mr Cocxzs's works: —— That it may 
anſwer the end propoſed by the editor, and prove fer- 
viceable to the reader, is the garneſt defire of him who 
2 0 the 1 of every uſeful art 8 ſcience. 
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been inſtrumental to the benefit of many, by virtue of ext 
| theſe uſeful arts, writing and engrtving : and do now, 
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| mite into the public treaſury, heſeeching the Almighty is 
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nat extraordinary abfiruſe. or profotnd ; but bare, by all ve 


menus poſſible within the bircumſerence of my capacity, Wt: - 
endeavoured th render it extraordinary uſeful 10 all thoſe * 
whoſe occefions ſhall induce them to make uſe of numbers. 
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R1iTHMETIC is the art of numbering, or know- 


edge which teacheth-to number well,” viz. the 
© doctrine of accounting by 'numbers.” And there: 


58 1 are divers ſpecies and kinds of arthmetic and 
£ - geometry ; the which we do intend to treat of in order; 
1 86 applying the principles of the one to the definitions of the- 
| - 89. other, For as magnitude or greatneſs is the ſubſect of 
108 geometry, ſo multitude or number is the ſubject of arith- 
115 metic ; and if fo, then their firſt principles and chief fun- 
120 damentals muſt have like definitions, or at leaſt ſome con- 
123 P NM 
1125 2. Number is that by which the quantity of any 2 ö 
* 28 is expreſſed or pumbered : as the ugit is the number by 
7131 v hich the quantity of one thing is expreſſed, or ſaid to be + 
133 one; and two by which it is named moo; and 2, by which-._ . 
140 it is named or called 52% and dhe root of 3, by which it 
147 is called the root of 3.3 the like of any other. 
14149 _ 3+ Hence it is that unit is huwber. For the part is of 
150 the ſame matter ihat is its whole; the unit is part of the 
151 multhude gf uous, therefore the unit is of the fame mat- 
1153 ter that is the myultizade of voits : but the matter of t 
1155 multitude of units is dumber, therefore the matter of unit 
156 is umher. Fot elle, if from a number given no number 
169 be ſubtrated,” the number giveo remaineth. Let three 
[171 be the pumber given; from which number ſubtract or 
173 take away one, (Which, as ſome conceive, is no number), 
177 proves the oumber given. remaineth.; that is to ſay, 
£19 ere remaineth three ; which is abſurd, 
182 4. Hence it will be convenient to examine from whence 
number hath its riſe or beginning. Moſt authors main- 
tain, that unit is the beginning of oumber, and itſelf ve 
3 nambet: but looking upon the principtes and definicions | 


1 
1 N 
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*% 1 
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2  Wetation of Nilmbers. Chap. 4. 
in,the 1 rudiments of geometry, we ſhall find that the- 
dgfinirion ofa point is 90 way gengrugus with the de fal- 
tion of an unit in arithmeric ; and therefore one or unit 
maſt be in the bounds or Hey of number, and conſe- 
quently the beginging of, number is nat to be found in the 
number one. Wherefore, When we make number and 
magnitude congruent is principles, and like in definitions, 
we make and gonſtitute a eipher to be the beginning of 
number, or rather the medium between increaſi ing and de- 
| creahng vymbers, commonly called ab/c/ute-or b num 
; berg, and negative or fractional numbers. Thag\ which, 
; gotbing can be imagined more Ie to the deſinition 

' ok a point, in geometry. For as 4 point is an adjbnct of a. 
line, add ſelf, no, line; fo is a (o) ciphet' an adjund of 
number, and itſelf no Goh and as a Point in geome · 
try gangot be divided of increaſed into parts; ſo likewiſe 
4g) cannot he divided or increafed-into parts.” For as many | 

points, thoopgh in vumber infinite, do make no hae; ma- 


8 E. hy ciphers, though? in numyer infloite, , 
0 


nqt be increaſed by the. addition 9 85 Th 5 13 
n © . neither, can the number D* ee 6. 
ſe &. 


be ingrea the addition of the 5 
cipher. E; 4 you add nothing 10 to (5 , LF 1 — 2 
the ſum will be 6, che (o) cipher, bei 1 bs | boy 
ther increaſing nor diminiſhing the num © at N 
ber 6; but if ut be granted, chat A B be 4. e 
287 or 8 to "the point 'G Jo „ . 

that A. be made a.contipued Jive.; then 'D E 01. 
AB. is- igcreaſed” 'by the addition of the 6 g a7 . 
point C. In like wagner if we rant Pg 
.f (6) | be prolonged-t to E (o), ſo that, BE hy be 4 Son. 
8 ed mbar; makiog 663 then 6 is augmented by the 

of, GB). as cooltiruting the. number. (60) fixry. ' And- 

Taos, that one « or unt is # mater , abt a number; . 
= that: (g the deginviog of: e is Lp" Fil all 
hots, 1 1 tor te, ta 
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5. Hence it is that number is not quantity diſconti- 
nued. For that which is but ane quantity, is aot quentity 
disjunct: (60) fixty, as it is a number, is one quantity, 
vi. one number (60) ſixty; therefore, us it is number, it 
is not quantity disjunct. For number is ſome ſuch thing 
in magnitude, as bumidity in water; for as humidity: ex- 
tends itſelf through all and every part of water, ſo num - 
ber related to magnitude, doth extend itſelf through all 
and every part of magnitude. Alſo, as to continued water 
doth anſwer continued humidity, fo to a continued magni» 
tude doth anſwer a continued 2vmber ; as the eentinu: 
humidity of water ſuffereth the ſame diviſion and diſtinc- 
tion that the witer doth, ſo continued number ſuffereth 


. the ſame divifion and diſtinction that its magnitude dothe 


From all which confiderations we might enlarge farther 


concei ning number and magnitude, by comparing the defi- 

nitions of the one with the p: inciples of the other: for 
having found a fo) cipher to anſwer in definition to a point 
io magnitude, W 


may very well conclude, that number 
may be congruent to a line; as alſo a figurative number to 
be conſonant in definition with a ſuperficies and ſolid, Cc. 
in the order of geometrical magnitudes, | 27 

6. The chatacters or notes by which numbers are ſigni- 
ſied, or by which a number is ordinarily expreſſed, ae - 
theſe following, *v/z. o, cipher, or nothing; x, one; 
2, two; 3, three; 4, four; 5, five; 6, lix; 7, ſeven; 
8, eight; 9, nine. The cipher, which though of itlelf 
it Fgnifierh nothing. viz. expreſſeth not any certain or 


known quantity; yet it is the beginning, radix, or toot 
of number; and the other nine characters are called fon;- 


ficant figures, or digits, | 
7. Io numbe's of any ſort, two things are to be con- 
fidered, viz, notation and numeration- | 
8. Notation teacheth how to deſcribe any number by 
certain notes and characters, and to declare the value 
thereof being ſo deſcribed j and that is by degrees and 


: n 


periods. 


9. A degree conſiſts of thiee Ggures, biz. of [three 


Fee. comprehending units, tens, and hundreds, 80 365 


a degree : and the firſt figure (5) on the right hand 
Rands fimply for its cwn value, being units, or ſo many 
| Fs . | * ones, 


4 MNomtionof Nunders, Chap, 2, 
2 bre z the ſecond in order from the right ſigni- 
en as, pany times ten as.there ate units contained ip it, 
viz. ſixty; the third in the fame crder Ces To I 
hundreds as it contains units ; ſo will the expicfhon of the 
| number be three bündred lixty-five ; allo 789, is ſyen 


1 


; buodred-eighty; nine, CG. A ren wo) vo} Wr 
10. A petied is, when a number conſiſts of more than 
three figures or. places, according to whole proper order 
des are to prick or diſtigguiſb every thitd place, beginning 
at the right had, and fo on to the left. So the pumber 
63330 being given, it will be diſtingu ſhed thus, 63,452, 

and expreſſed thus, ſixty · thiee thooſz59, fout bundre 

hfiy-two.:.. Likewiſe 4,578,236,782 eins diſtingaiſhe 
as: you" ſee, will be expiefſed thus, four thouſand fre 
hundred ſerenty: eight millions, two hundred thirty-fix 


thouſand, ſeven bundted eigbty-t Wo. 

a is eicher abſolute or pegative. 
. {+ 22, An-abſolute,' or entire, whole, 1ncreafing-number, 
is that which, by angexing another figure or cipher, be- 
comes ten times fo much as it ſteod for before; and if 
two figures or ciphers be annzxed,. it makes an hundred 
times as much as it ood for before, Ge,; As, if you annex 
to the ſigure 6a ciphet, then it will become 60, fxty; 
ſo if two ciphets ate annexed, then it will be (600) fix 
hundred; and if vou do annex tor it. à (4) four, then it 
will be (64) ſixty-ſour; and if you annex. (78) ſeventy- 


RY 


eightz it will be then (678) ſix hundred e N 
4 


oF + 8.05 + 6. 


and ſo on. By aprexing; more figures of cipheps, rw 
inereaſe io'a-decuple-proportion ad infritum.,.... 


13. A negative or broken, ftactional, decie ag u u- 
ber, is that which, by pre ſixiog a paint, or prick towards 
the left hand. ane decteaſed from fo many units, 
to ſo many tenth paris of any thing; and if à point ad 
(o) cipher on. digit be-prafixed, it will be then ſo many 
hundredth parts; and ifa point and two ciphers or digi;s 
be preßixed, its value is decreaſed, to be ſo, many thog- 
ſandth parts: As if you woufd prefix before he figure 3 
poiot (.) or prick ches (. 3), it is then decteaſed rom 3 
zunits or. 3. inlegeta, to three tenth, parts of an ugit or i 
teger; and if you prefix a point and cipher thus (03), ke 
is decteaſed from 3 integers to three hundred parts of an 
369 | 1255 ſiateger: 


Fecords, ws 
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integer: and by this means 5 J. abſolute, by a 
point, will be decreaſed to gj. negative; which is 3 tenth 
arty of a pound, equal in value to ten ſhillings ; and la 
prefixing of more ciphers or digits;” its value is de- 
eteaſed in a decuple proportion ad infinitum :* As in the 
following ſcheme, ot order of numbers, we have placed 
(0) cipher'io its due place and order, as it is che beginning 
aod medium of number; for going from (o) towards he 
left hand, you deal wy. _ Abbas, N Sms 


Oey: | 


W;. th Fe 3 $3,901 $4 5. . 229999 


; Hoe Numbers. 


But going — (o) the place of deim wound rev 
hand, you meet with broken, negative, fractional, and de- 
creaſing numbers. And hence it follows, that mokiplicas / 
tion iĩncreaſeth the product i in abſolute numbers, but de- 
cteaſeth the product in negative numbers. Allo divifion 
decreaſeth the quotient” in whole: numbers, and esta, 
it in negative or fractional numbers. 

14. An abſolute, ente, Whole, Wehen Ababa 
hath always a point annexed e the right _ 20d 
therefore, 

15. A negative, broked, . Auges ame dum · 
ber, bath always 4 poiut prefixed befe it towards be 
left hand. When we expreſs integers or whole num- 
bers, as s 5 ohne. 5 = 26 men, 5 

' [£40 I. feet,omtn; inch, 
aller ol pick ler ay number.chus; 5 5. 26.0337. 
But when we'expi eſs decimals, or decreaſing; rumbers, we 
do commonly prefix a point or price before "the ſaid de- 
eimal, or decreafing number, thus (3), that is three 
teaths, ot 3 . (: 93) _ is 3 handeedtb, or 3 


4 
— 


8 5 14 i Ls ” . 4 16, A 


4 


e uſually annex 2 


LY 


6 © Notation of Numbers. | Chap. 7: 


a whole or abſolute number i is an unit, or a com- 


_ | poſed multitode of units; and it is either a prime, or elſe 
2 compobire dumber. 


17 Prime oumbers, among Thiſtle. are thoſe 


| which have no muhitude of units for a common meaſurer, 


as 8 and 4, or 120 and. 13; becauſe not any multitude of 
uaits.cao equally. meaſure or divide them without à re- 


" mainder. - Ne 


18. Compoſite dumbers .:aongſt themſelves, are thoſe 
which have à multitude of units for a common meaſurer, 
as 9 and 12; becauſe three meaſures Ter exactly, and 
abbteviates them to 3 and 4. 
19. A,broket aumber, commonly ealled a frattio, is i 


2 . or parts of a whole numbef, viz. a part of an in- 


r; as (J), one third, is one third part of an unit. 
20. A broken number or fraftion conſiſts of two parts, 
viz, the numerator and denominator.  . 

21. The numerator and denominator of a fraction we 
ſet one over the other, with a line between them; and the 
numerator is ſet above the line, and exprefſerh the _ 


te 


ber of parts therein contained. 


22. The denominator of a "2 50 is the inferior num- 
ber placed below the line, and expreſſerh the number of 
parts into which the unit or integer is divided; As, let 4 


de the fraction given, ſo ſhall 3 be the numerator, and doth 
_ expreſs or number the multitude of parts contained in this, 


fraction; for 2 is a fraction compounded of fourths, or 
quarters, and the ſigure 3 in oumbering, ſhews us, that in 


chat fraction there are three of thoſe fourth parts or quar- 


ters: alſo in the ſame fraction 4, 4 is the denomia, tor, 


aud doth expreſs the quality of the fraclion, viz. that the 
8 „ or integer-is divided into four equal parts. 


23. A broken number is either propet or improper, 
viz, proper, when the-numeraror is leſs than tha denomi- 
daior thus 3 is a proper fraction: but an improper frac- 


tion hath iis ratings greater,. or at kaſt equal io the 
denominator; thus . and g are improper fraction 


24. A proper bewken number, is either ſimple or com- 
i. vx. ſimple, when it Mee denominator, 2 upd 
compound. when'it conſiſteth of divers devominators. II 
15 ve 145, were given, we ſay, they are each of them 


m_ 


0 * * n 8 
2 7. 8 3 
ingle or finiple fractions, becauſe they conſilt but of. one 
umerator, and one denominator ; but if 4 of Ys of fo _. 
of a pound Sterling were red. we ſay that it is a bonne 
ound broken number or fraction, becauſe the expreſſion 
ind repreſenration conliſteth bf more denominators than 
one. And ſuch by ſome are called ſuctiont of ere 
They have always the particle of between them, -— 

25. Whena ſingle broken number or fraction hath for 
its denomivator a number conſiſting of an unit in the 1 
place toward the left hand, and nothing but ciphers from 
he unit toward the right hand, it is, then aptly and rightly 
called a decimal fraction, nder this head are all our 
decreaſing” numbers placed, and in our 13th definition 
called nezativer, And by the order there preſcribed, we 
ſignify them to. be decimals, by puttivg a point or prick 
before them, or before the numerator, rejeRing the deho- 
minator. Therefore, according to our laſtorule, I, £5, 
1255, are ſaid to be decimals : and a decimal fraction 
may be expreſſed without its denominator, as before, by 
prefixing a point or prick before the numerator of 0 ſaid 
moon and then ſhall the former fractions to) res and 

355 ſtand thus, . 5, . 05, and .o2g.. * 

. tes. as in the ſecond and third frachon, f 
+ and 138: a prick or point will not do without the 
help of a cipher or ciphers prefixed before the ſignificant 
figures of the numerator : and therefore when the nume- 
rator of a decimal fraction conſiſteth not of ſo many places 
as the denominator hath ciphers, fill up the void places of 
the numeraror, by prefixing ciphers before the ſignificant 
figures of the numerator, and then ſign it for a decimal; 
ſo ſhall gg be 07 and 188 will be. O25, and +7 
will be ,0072. © Now, r 8 A we may. eaſily diſcover 
he denominator, having the numerator : for always the 


WF dcnominator of any decimal fraction conſiſts of ſo many 


ciphers as' the numerator hath places, with an unit pre- 
_ before the ſaid . vis. under the * or 

n | 
26. A decimal number or ffadioo, is expreſſed by 


primes, ſecenut, thirds, ſourthr, &c.; and is number de- 

creaſing, Here, inſtesd of natural and common fractions, 

as 4 of a thing, we ide e abe tbiog or imeger inio 
B 


By 


prime, . 


A . * * l 
10 * l 2 . ; 1 | 1 | ö ; 1 
N = x _—2 v3 4 "OE L d 4 n. 


primes. ſeconds, third, Fauriis, fifths, > that our ex: 
preſſion may be coofonant to our former order.. 
27. In decimal aruhmetic we always imagine, andi 

would be very commodious if it. were really ſo, that; 
entire units, integers, and thiags, are divided, firſt, imo 
ten equal parts; and theſe parts ſo divided we call 
primes and, ſecondly, we diride alſo each of the fone 
theſe 


primes into other ten equal parts; and eręry one of 

Kixiſtogs we call ſecondt zud thirdly, we divide each of 
the ſaid ſeconds into ten other equal parts; and thoſe ſo 
divided: we call 74irdr.- and. fp by decimatiog the former, 
20 fabdecimating the latter. we rap en ad 4nfinitwn. ,. 
8. Let a pouad Sterling? Troy weight, Avoirdupors 
weight, liquid meaſure, dry meaſure, long meaſure, time, 
Aozen, or any other thing, or integer, be given 10 be * 
cimally disided; according to the notion premiſed, we 
dgogbt to let the firſt divißon be primes, the ve xt diviſion 3 
4 ſeconds, the'pex:t thirds, Gg. So one pound Sterling be- 
'1 ing 20thillings, when divided into ten equal parts, the be 
£ bo. ha of each pact will be a ſhillings; therefore one prime the 
a pound ſterling will and thus, (19, which is in va- i God 
lue 2 ſhillings ; three primes will tang thus (. 3], and that ¶ mix 
3s in yalus 6 ſhillings. Again, a prime, or . 1, being de- 

. videdanto ten equal parts, each of thaſe parts will be ane 

"ſecond, and is thus expreſſed, (, ot); and its yalge will 

be found to be 2 d. farthing and of of a farthing; and fo 

will og 6goify ane ſhilling, or five ſerogds., And if. oi 

de divided into ten other equal parts, each of thoſe parts 

bo divided will be thirds, and will ſtand thus, or; and 
4 its value will he found to be .96 of a farthiog, or 45, of 
| A farthing ; and . op thirds will be 2 d. and .64 of a 
_* farthing, or +54, of a farthing, Gg. $0 that. 37 5 J. will 

| be found to repreſegt 7 6. 69. ; for the three primes are 
6 ſhillings, and the ſeven fronds are 1 3. 4 d. and v of 

© _ & pengy, and the five thizdy are 1 penny and ws; of a pen- 

| my ; Which, added together, make 7.5. 6 ll. 

209. If you put any bulk or body repreſenting an inte- 
ger, if it be decimahy divided, then the parts ig the firſt 

| decimation are primes, the dext ſeconds, and the next de- 
 cimation is thirds, the next fourths, Cc. As, let there 
be given a bullet of lead, or ſuch like, whoſe weight ket 


. 2 
y ** 


—_ «i 
3 * 
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Wenner of Niimbare.. 


be gos 15. Troy; this is called an ant, isiqrr, or thing; 


weh will the like weight and maiter make 10 other, the 
which together,” will be o 50 lh, and wilt weigh 
each of! tem g IB. adpicee; Ful of the fame matter, 
equa to y 1b; and make: 10 more, chen each of thoſe will 

Weighs cunces apiece,” Alſo, it again 6 ounces, 
aud thefedF mike 10 other ſmall bullers, each of them 
2 * 12 cart Or Troy. And thus have you 

otids, and thirds, in re ſpect of the inte · 
5 talking 401b. Troy weight; ſo that five-primes 
are equal to the half maſs, and tuo primes and five ſe- 
eonds is à quarter of the mals; anch therefore one of the 
ff diviſion, 2 of the ſeeond diviſion, and 5 of the thn& 
diviſion, will be <qual/in e te half a quarter of the 
maſs; and wilt contain 6 1b. 7 02: 

30. When a decimab fraQtion ſokewetk 3 whole num · 
ber, you are to ſeparate or part the decimal from the. 
whole number by a point or ick, So if 75 followed 
the whole number 32, ſet them thus, 32.75. Yeu ſhall 
find that dive ambors have divers ways in expreſing 


mixed bumbers; as thus, 32, er 37. Of 3275 3 


| wat _ you: will fd hat 7b. thus placed age 4 ny : 


is he ſerteſt for calculation. 


21. A mixed bumber hath o parte; 4 


the broken. The whole is tha which is compoſed of 
integets; and the broken is 4 fraction annexed thereurts. 
80 the mined number 36 8 being given, we ſay, that 36 
is · he Whole number? which is compoſed of integers, and 


the & is the broken number ann<xed'; which ſheweth, 
that one of the former 1 integers,. (big. ode of 36), being 


di vided into a parts, 1 doth expreſs 8 of choſe 12 arts 
moe beloaging to the ſaid 36 integers. 

32. Denominative. numbers are of one or of many. 
And thoſe, are of divers ſor:s and kinds, viz. fidgular, 
called unit, as 1; and plural, called mutitude, as 2, 3. 


4. 51 fingle, of one kind only, called digits, as 1, 2, 3» 
4. 5. 6. 7, 8, 9; and compounds of . as 10, 11, 
12, Cc. 102, 367, C.: 


Proportional, as fngle, multiple, double, triple, qua- 


maſks, £ Se.: denominate, as pcunds, ſhillings, pence; un- 


=P FS: denominate, 


CO 
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1 as I, 2, 3» Gc.: 2 perfect, as 6," "28; 
8128, 130816, 2096128, Cc. whoſe paris ate equ 8 
the numbers; imperfett, unequal, and more than the ſum, 
as 12; to f, 2, 3, 4, 64 imperfe&, unequal, and leſs than 
the ſum, as 8; to 1, 2, 4: numbers commenſurable and 
incommenſurable,.as 12 and ꝙ are commenſurable, becauſe 
g-meafures them both; but 6-and 17 are incommenſu - 
rable, becauſe no one common number or meaſure can 
meaſure them: lineal, in form of a line, as . . . 3. Toper- 
ficial, in form of à ſuperficies or plane, AS 2511, or : 

&c. aud number cubical or ſolid in form of a code. 
The ſe two latter ate otherwiſe called feurative numbers, 
There are alſe other numbers called fabular, as fines, 
tangents, ſecants, Gc,': others that are called, /ogarith- 
metic, or borrowed numbers, fitted. to proportion for eale 
and * calabro of all manner of e | 


CHAP. 1 


of the thro diviſion of A and the ſeveral 
IF nere of the Part. 


Efore we come to calculation, or tbe ordering of 

D aumbers to operate any arithmetical queſtion pro- 
pofed, we will Jay down tables of the denomicatian of ſe- 
veral integers ; and after that (having mentioned the ſeve · 
ral ſpecies and kinds of arithmeiic) we ſhall immediately 

- handle the ſpecies of numeration, which ate the main pil- 
len * which the whole fabric of this art is built; 


e money, weights, ce. 

2. The leaſt denomination or f. action of money ofed in 

Eogland is a farthing, from whence is produced the fot- 
loving table, called the table of coin, viz. © 


And therefore, 
1 Farth. I Farhiog als art, Ps 44 
4 Farth. [) 1 Penny | —20-— 12—4 
12 Pence ( E } 1 Shilling - ( — — 
20 Shill. 1 Pannd 1—20—240— 960 
2 „ | | 1—12— 48 
a Sr 1 —_— 


The 
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5 496, 


- The firſt of theſe tables, viz. that on the left hand, is 
plain and eafy to be underſtood, and therefore wants no 
directions. la the ſecond table, above the line you have 
1 J. 208. 12 d. 4 qrs.; whereby is meant, that 1 pound 
is equal to 30 ſhillings, and 1 fhilling is equal to 12 pence, 
and 1 penny is equal to 4 farthings. Under the line is 
11. 208. 240 d. 960 qrs. ; which ſiguiſies 1 pbund to 
contain 20- ſhillings,” or 230 pence, or 960 farthings, In 
the fecond line below that is 18. 12 d. 48 qrs. the firſt 
ſtanding under the denomination of ſhillings ; whereby is 
noted, that 1 ſhilling ĩs e qual to 12 pence, or 48 farthings. 
And likewiſe in the line below that, one penny is equal in 
value to four fartbings: Underſtand the like reaſon in all 
the following tables of weight and meafare, time, motion, 
and dozen. Cz wart lap A «13 +: 3} ; 

e ee 4 

3. The leaſt fraction or denomination of weight uſed 7.4 
England, is a'graip of wheat gathered out of the middle of 
the ear, and well dried; from whence are produced theſe- 
following tables of weight called Troy weight, © 

32 Grains. of wheat J 

24 Artificial grains ( 
20 Penny: weight 8 | 3 
1 Ounces, l {© 1 Pound Troy weight 
And therefore, 
e 29; fan: 


8 


1 —12— 20——24 


C24 Avwiſicial grains 
1 Peggy -weight 
4% Ounce "© 


J 


1 ——12——249— 5760 

E 48 ' 14 4 &' 64 ' ww 945 

"7 1 20— 480" e 
| 124 


Troy weight ſerveth to weigh bread, gold, ſilrer, ard: - 
electuaries. It alſo tegulaterh and preſtribeth a form how 
to keep the money of England at a certam ſtandard. The 
goidſmiths have divided the ounce Troy weight into other 
parts, which they generally call mark weight. The de- 
gomiaative parts thereof are as followeth, viz. à mark 
(being an oonce Troy) is divided into 24 equal parts, 
called cared, and each carect rute 4 grains; ſo that in a 

| | W175 | mark. 
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maik are 96 grains. By this weight they diſtinguiſh/the 
different fineneſs of their gold; for if to 22 carects of 
gold be put 2 carects of alloy, (which is of ſilver, copper, 
or other baſer metal, with which they uſe ta mix their 
gold or ſilver to abate the ſineneſs thereof), both making 
when mixed but ao ounce or 34 carects, then this gold is. 
ſaid to be 22 carects fine; for if it come to be rehned, 
the 2 carects of alloy will fly away, and leave only 22 ca- 
res of pure gold: the like to be coaſidered of a greater 
or leſſer quantity. And as the ſineneſs of gold is eſtimated 
by carects, ſo the ſineneſs of ſilver is diſtinguiſhed. by oun- 
ces: for if a pound of it be pure, and loſeth nothing in 
the refining, ſuch ſilver is ſaid to be twelve ounces ſine; 
but if it loſeth any thing, it is ſaid to contain ſo much 
Gneneſs as the loſs wanteth of twelve ounces ; as if it lofk 
1 ounce 14 penny- weight, then it is ſaid to be 10 ounces 
6. penny weight fine; and that which loſeth 2: ounces. 
4. penny-weight 16. grains, is ſaid to be 9 ounces 15, 
penny-weight 8. grains fine, &c, ; the like of a greater or 
leffer quantity. 8 g 1 
F apothecaries.neight. . 
4. The apothecaries have their weights, deduced: from: 
'Froy weight, a pound Troy being the preatelt integer; 
s table of whoſe diviſion and ſahdiviſion followeth, wiz. 
* . And therefore, 
| „ . 0s "ih. . Je Bf 


4? » 


I 2 Pound 12 Ounces, I—12— 8 —3——20: 
. 1. Ounce { ) 8 Drans' | ————— . 
i Dram [| = 3 Scruples { 1—12-:96—288—5760 

1 Seruple J. © C 20 Grains J 1— 8—.24— 480 

| | |; | 1 —3— 60 

. N | 1——20 


F. Thus much concerning Troy. weight, and its de- 
rivativg weights; which, as was ſaid before, ſerveih to 
weigh. bread, gold, filyer, and eleQuaries. , Now, be- 
fides Troy weight, there is another kind of weight uſed 
in England, commonly known by. the name of. Avoir- 
 daupois weight, (1 pound of: which is equal to 14 ounces. 
12 penny - weight Troy weight); and it ſerveth to eg 
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nſh the 
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* their 
mak ing 
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zreater 
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much 
it loſk 
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all of grocery wares, as alſo butter, cheeſe, fleſh, 
AOL — pitch, lead, and all ſuch wing of 
garble ; the table of which weight is as followeth. 


The table of Avoirdupoit aweight, 
, Guan of + dum - ox Dram 


13 Dram 1. Ounce ths EY 
16 Ounces,.. ; wo ' Pound | 
28 Pounds. | EL Quarter of a Ruodred 
4 Baer 5 1 Han? weight or 112 Ib. 
20 Hundred — te Tun inn lo As w heb 
SIM therefore, fi 
Tan... C. ger. Ib. ex. e ot 
1i—20—4—28—16——16- —4— 


— — 
. 


1 —20— 80—2240- -3 5840—573440—2293760. | 
1 112—1 792 — 28672 — 114688 
2: —28--448——7168 —28672: 
3 

116 

11730 "IN 4 

Wool is weighed'with this ide. but only the divi- 

flons are not the ſame ; a table whereof followerh, 


A table of the denominative' part of uool . 


7 Pound 1 Clove e 2-0 
2 Cloves / 1 Stone 25 
2 Stones 1 Todd > 
6 Todd 1 ſtone 1 Wey 13 
2 Ways: 5 | '1 Sack 
12 Sacks. | 1 Laſt 
4 And therefore, plc 
Loft ſack, wey. oda. flone. clouet. Ib. 
1—12—2 Creme —ñ 7 
* ——— 56 —312——624—44368 
ak Ame 13, — 26—— 52—364 
ri. — 265—18> 
— 2 4— 28 - 
— 2 — © 7 
4 1i— 7 


Nore, 
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5 Mie, That in ſome counties-the wif is 256 lb. Avoir-- 
dnpois, as in the Suffolk wey'; but in Elias there is 81 
336 b. in A wey. „ „% u. DING 4D eee eee 
6. The leaſt denominatire part of liquid meaſure is a. 
pint, which was: formerly taken from Troy weight, (x lb. 


of wheat Troy weight n makidg a (pint of liquid meaſare): : 
"but in regard of th Artus tween the brewers and z 
farmers of his 15 eſty's exciſe; - concerning the gauging. 2 
of veſſels, G0 44 by the different opinions of artiſts 2 
conderniag the ſolid inches in a gallon, it was lately de» 
eided by act of parliament ; the ſtatute now making 282 1 
ſolid inches in a beer gallon, and 23 in a wine gallon ; 1 2 
dad conſequentiy the pin beer meaſure to contain 354 
- H&'inches, and the pint wine meafure to contain 287 eu- 7 
bical * inches. From, whence is drawn 1 follow- 3 
18g. rabl: 77 
169  The-table of liguid meaſure: | 
352 Cables! iacher . Pint beer meafore. 4 
287 Cubical inches 1' Pint wine meaſure. | 
{T7Pmy-— i 1 Quart: 
2 Quarts JI Pottle E 
2 Pottles 1 2 5 10 for en 
: b | . li Hin ot a ©, 3. Or 
8 , ee 18 02P3- 
9 Gallons 1 Firkin of. beer : 
10 Gallons and a half 1: Firk. of falmon or. cels. 
2-Fukins. - - 1 Kilderkin - + 
2 Kilderkins: 1 Barrel: % | 
42 Gallons- 5 1 Tierce of wige D. 
63 Gallons- 113 1 Hogſhead. th 
2- Hogſheads Pipe or butt: 
2 Pipes or butis 5 (bn Tune of wine | * 
N was I 
3 And dere, 
e ee Ter. pipi. har. 222. * 
eee A r ew I, ER he 
—.— — 25-2016 
—— 7 —2—126— 1008 4 
5 1 
7 ] 8 


7. The 


— 


auging. 
artiſts 


- l 1 *, 
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ad: The leaſt denominative part of dry meaſure is alſo | 


ot, and this is likewiſe taken from Trop — . the 
8 le of _ whoſe diviſion followeth. g 


e The aloe of dry meaſure. „ 
1 Pound 76 o 
2 Piats 401. 4 1 Quart. 
2 Quants. r | x Fottle 
. | 1 Gallon 
2 Gallons | I Peck 
4 Pecks & < 1 Baſhel 
4 Buſhels WF $7; « 1 11 GG 
2 Combe 077! 1p t wh 1 Quarter , 
4 Quarters :/.'* + JI r Chaldron 
5 Quarters - ten Log Weep i] 0 10: ste 
2 Weyͤs 16043 * 1 L | { We. 


And therefore, 
240 wey. fi. com. buſh. pecli. 2 Pintu. 


_ 


1 e 5 
— . (= DN 2860 


e 

0 5 1—4 —6— 32 256 
RY | | — 1 

8 9 * | : - ; — 


8. The leaſt degemiestire part of Joog meaſure is a 
batley· corn well dried, and taken out of the middle « 
the ear; whoſe table of parts followeth, | 


12 Inches | I Foos!. 
3 Feet a | F. Yard 
3 Feet 9 inches, or 7 f 3 
yard and a wa > X 1 Eoghk | 
6 Feet . 
5 Yards and a half ” þ 1 Pole, perch, or rod 
40 Poles or perches | 1 Furlong 
s Forlonggs J [ 1 Eoglith 1 
| And. 


2 5 
* 


3 
* 


5 2 £4 LOG its y ib 8388 9 ils 4} 40 iT 


Mite Furl. prey, Fart. fer. inches. A 
| e An #2 n 


= 


1—8— 320 Lf $66--3286=—64366—1900 1555 
i 0 
< ro ere rn 4 
9 } * 8 
8 E 1 = 
$377; HE 4 
e 0 


_ divided into 4 qwartetb, aßd cath quarter into 4 ms. 
Note alſo, That n grometrica 


ace is 5 feet; Ho 
are 1056 ſuch . an Eng gh mile A: 
9. The parts o perficip 1 


Add note, That: whe yard, þ ets the eh, is uſually 


meaſures of had e 
a are mentioned in 4. following: table, viz. 


adidas 2 1 


5 of Ton Te Il you are in- 
-formied-\ WRat a pole, — which” R Alf dhe, 4 perch, is; me 
dad 5 this,, chat WE 2 perches is.a rood. Now, a 5 
22 Perc 2 a Tuperficies very aptly reſembled by 2 


bare trencher, every fide thereof being a perch of 52 
rds in ſeng th, 40 of them is a rood, aud 4 roods an- 


gere: lo that ſapepficies,thar is, 40 helches logg and 4: 
e en 1 of, ae eee 260 
uare perch ES. 4329 $246 be Ft 2128 2 92 
10. The leaſt en part of 1ime is 1 minute; 1 
tze greateſt tegen eso g Pl my from ubende is proveced K, 


Wis owing. _ 
71 7 
1 Minute 1 A nA 
60 Miames 7 
10 f Is | 1 
* 12 n 
7 475 Nele I k Sia 
4 Weeks * 1 1 Mont er hut 
14% & bons x. Lear en Ker, 


WT Z 


4 © fue, e 72 th 
ee DF WS ne 
11150 E « AN | int 
C0 

NL 

is 


. 
5 


28918 
.1 Day err, » 
Wee 


— 
592 1 11 


"Chap-35 Of, the Species or Kinds of pix bmetic. 27 4 


4 1 Rithmetic is either nargnal, artificial, marie. 


But the year is uſually divided jioto 12 unequal calen 
3 . N cer 
n 7 a half 44 fv 


9D KY ett 1597 Tr DIME 21 s üttun 
* . | 
Ty I 1 | | TONS 
Fu v x * - . * , * , 
eee neee enn 230774 | | 


November 30 | 22 5 2 oy fn wy 4 
— ö #1901 10, Q01/&13ES 24G, 
ert KA 3659 * 1 2 , 


ry 4 p* * 


„ Aad ben That. >: the FE Th 60 
minutes, ſo each minute is ſybdiyided in;9 460 ſeconds, 
and each ſecond into 60 thirds, and each third into 60 
fourths, &c. 

The -tropical - year, by the exacteſt hide of the 
moſt accurate aſtronomers, is found to be 365 days, 
5 MY 49 miautes, 4 ſeconds, and 21 thirds, 


\ 
3 


CH 4 P. N n. 
of the ſpecies a ar kinds of . fo 


algebraical, ligeal, or inſtrumental. 
2, Natural arihmyetic is that. which is performed by 
the numbers themſelves, , And this is either poſitive er 
negative. + Poſitive, which; is wrought by certain infa}- 


" ble gumbers propounded. | And this. is ejther ſing e or 


rative, Single, which conſidereth the natu e of 
numbers ſimply by themſelves; and comparative, which | 
is * by numbers as an hare > to one an2- 


Sr. 


* — , * | * + Ms _ = N N . * 5 a * f 
1 — 2 1 : 4 * 0 24 Ld F - * Eu 1 N * PL * # 
- % v = 
* , * 
i . . | , * 4 15 ö : 1 
- N 1 A 3 1 «4 * * 
2 * ers. * Ap. 4. 


0 negative part relates to the rule of falſe. 
va 5 4 Artificial (by ſome called logarithmetieal)/ arithme- agg. 


tic, is that which is performed by artificial or borrowed 2 
numbers invented for that purpuſe, 1 8 called a- the 
rithms, © Ferne! gree 


4. Analytical arithmetic is that which en how ſtom res, 
a thing unknown 0 find truly that which en, vi und 


Keeping the ſpecies without change. der 
5. Algebraical arithmetic is an obſcure and hidden. act feet 
of accounting by numbers, in reſolving of hard queſtions. 3 


6..Lioeal-arithmetic is; that which is performed by nes dire 
final ip Paportiogs and geometrical projeftions. | //. geth 
umental arithmetic is that which is he 1. the 

'by 3 fitted with circular and tight. lines of pro- line 


portion, by the motion of an index, or otherwiſe. / | 1 
8. The parts of lingle arithmetic are, bumeration, and add 
the extraction of roots. ber 

9. Numeration is that which, FREE On Known num- tens 
5 be's pro nnded, | diſcoyers another number unknown. 444 


18. Name tation hath four ſpecies, vis, addition, lub 
andes, multiplication, "and divifion. ik | 
+3” 4 WA ns 4 — 


7 - 
* . 
* - £ 4 g 
* # © P . "I. " 4 L 3 
C 0 . 1 . - * 2 


Aldition of N numbers. 


Ddiri tion is hs 8 & two or mor numbers 
| of like kind together into one ſum or total; or it 
is that by which divers numbers are added together, to 

3 dhe end that the ſum 0 or total value of them. all may be 
4 t diſcovered. | | 
| © The firſt number i in every addition is ealted: the add;- 
zie nungper ; the other, the number or number aud, 
2nd the number invented by the addition, is called the E 
5 regale or or ſum, containing the valoe of the addition. 
The coll⸗tion of the numbers, is the right placing 
me nambers given reſpectively to each denomination; 
and the operation is the artificia! adding of the num- 


bers 


— 


a 0 mm 
= * 
. * * 
- 


bers þiven, _ i in order to eng dal of the 
aggregate or 

2. In addition, place the bunks given eeſpedirely 
the one above the other, in ſach ſort, that the like de- 
gree, place, or denomination, may ſtand in the ſame ſe- 
nes, viz. units under units, tens under tens, Þundreds 


under hundreds, Se.; pounds under pounds, ſhillings un 
ader pence, Sr.; 5 yards Ser res | 


3. Having: thus placed de den jou; (as before 


der ſhillings, pence un 
feet under feet, &. 


directed), and drawn a line under them, add them to- 


gether, beginning with the leſſer denomination, viz. at 


the right hand, and ſo on, ſubſeribing the ſum under the 
line e As for example: | 

Let there be given 3352, and 213, and 15. to be 
added together. I fet he upits in each particular num - 
ber under each other, and ſo likewiſe the tens under the 
tens, Ge. and draw a line under them, as in the 
margin. Then I begin at che place of units, and 
add them togeiher upwards 3. ſaying, 3 and 3 are 
6, and 2 makes 8; Which I. ſet under the line, 133 
and under the Ggures added together. Then! 
proceed to the next 2 being the place « of tens, 2698 
and add them up ig the feat bin 8 HEE 180 
place of units; ſaying, 3 and 1 are 4, and 5 are 93 
which I likewiſe ſet under the line reſpeQtively. Thea 1 
g to- the place of hundreds, and add them up as I did 
the other ; ſaying, 1 and 2 ate 3, and 3. are 6; which 1 


3352 
213 


alſo ſet under the lige. And, laſtly, 1 go to the place of | 


thoaſands; and, becauſe. there are no other figures to add 
to the 3, I ſet it und ne in its reſpectite place; 
and ſo the work is finiſhed's a0d-1 10 the fam: of the 
three given numbers to be 3698. Sibi. 
4. But if the ſum of the 
eth ten, or any number of tens ſubſcribe. under the ſame 


the excels above the tens; and for every ten carry one to 


be added to the next favies towards the left hand, and 
ſo go on, till you have finiſhed your addition; always te- 
N hat how great ſoever the ſum qt the fi- 
gutes of- che laſt ſeries is, it muſt all be ſet donn under 
the line reſpeQively, So 3678 being given to be added 
dre "C | *" tp 


/ 


© 5 Sor * 
9 


bap. 3. Addition of 'whole Numbers. 19 


— 


ures of — ſeries exceed - 1 


Aale, b in 2 8 "Chap: 4 


10.2357. -Lifer them-down. as, Nee god. a 
1 


VJou ſee in the margin, with a 


Then 1 begin and add them togethe 


them. 


"{aying, 7.and 8 are 15; Which is 5.4 
- wherefore I ſet 5 under che line, and carry 1 for 
Ide 10, 10 be added to the next ſeries; ſaying, 1 
that I carried and g is. 4.6, £8 aud 10 are 133 . 
fore I ſet down 7.5 
ay, 


Then I 


ſeries. 


are Io. Now, becauſe it comes to juſt 16, 
L ſet o under the line, and carry 1 W 12 


Aang ap, 1 that L car e e 2 pr aatp ſs Which 


It down in its r 


ended, and the total 1 
8 Several examples of this kind fo 


1 By 


de drawn a 
"3678 
2357 


oy 


6035 


the zo to the next 
T 0 1 ease and EF 47 and.6 
de more, 
10 to the 4 dext, 


e 20: 


Thus the addition is 
is found to be 


. + fs. 
b 12 
* ” 
384867 % welt: "4. 3. 28. 
[ A C4 4 CH 


ective place, 


theſe nzmber 


AE 


5. If the numbers, given to be added are contained un- 
9 denominatioos, as of pounds; ſhillings,, pence, 
rthings.;: or of: tans, hundred, guartert, pounds, 
then, in: this caſe, haying diſpoſed of the numbers, 
each denomination under other of the like kiod; begin- 

niog at the ſeaſt denomination, (mindipg how many of one 
8 do make an integer in the next), aud having 


and 


5 * | | Numbers to 373846 a . TROTTER 
4 . added 1785946 hed 
te e eee as ne 
e 2061864 | a e 
7 . 1 ans i Fa „ Nen TY p 45346 

2 2 ** Tas "is * 2 

© Numbers to | 1:41 Faber wg ee. 

Ve be 2250 / I ++ be added | 84 80 
* : "i TT NE. * 23161 4 i 
7 T v 19 F- hs T ; 9 ö 

$ ee bs "Lids 95267 en einn. San 
um 9 75 794 +, Sem * - .goa8xe 


added them up; ſor every integer of the next greater de- 


[nomination that you find therein contained, bear an unit 


dia mind to be added to the ſaid next greater denomina- 
2 | expreſling - the ; exceſs/ reſpeRively under the line. 
proceed in this manner until your addition be finiſhed. 


„ = _ the role plain to the 


learner. 


— 


_— * N 
* 9 * 


Chap. 4. ren 2 
karner, . Thus theſe following ſums being liens to be ad+ 
ded, viz. 136 l. 138. 4d. 2 qu. and 791:.75..10d. 
3 qrs. ahd. 331 18 8. & d. 1 qr. o 5 J. 98. 5 d. 
4 rs, ; the numbers being diſpoſed according ta order, 
6 will and as io the wg. „ 
935 mination of farthings, and add them | 7 
FRA DF ſaying, 1 and 3 arg'45 and 2 makes 1. 4. . 
A* 6 6. Now I conſidet chat 6 farthings ene 4—2 
more, te 1 penny and 2 farthinge; wherefore 79— 7-103 
er ſer dawn the 2 farthings in its place 33-728 9—1 
ohict, usder the Tice; and keep 1 in mind e 25. g++ $a | 
In is de added to m bent Yenomination ———— 
tbe penck. Thee 1 g on, faying, „ ous ; 
LE 1 carried” and 5 'ars 6, and g are 155 1 
be and Yo are 24, abd 4 arg a9. Now, I confider: that 29 
78 pence are 2 ſhillings and 5 pence ; therefore I ſet the 5 
 '- Wpence iv order under the line, and keep-2 in-mind for the 
18 7 ſhilſiogs,/46/be-added to the ſhillings. Then 1 go. on. 
ſaying; iht V estrted and 9 ar 11, and 1 4% 2h, a 
2 are g and Kate 30 Then I confder that gy fhil 
lings are 2 pounds add 9 ſhillings 5 where fore B ſer. the 9 
thillings under the line, and carry the 2 for the 2 pounds 
to the next and laſt denomination of pawads ;. and proceed, 
Ring, 2.that I carried and g make 7, and 3 are 10, and 
20 19, and G are 25, ben 1 ſex down 5, ahd carry 2 
e two tehs, and proceed ; ; ſaying,. 2 that I cartied 
and 1 is 3, and 3.are 6, and 7 are 13, and 3 make 16. 
And E ſet down 6, and carty 1 for the 10; and g dn; 
fayiog, 1 that Þ carried and 1 are 2; which I ſet in its 
place undef the line, and the work is finiſhed. And thus 
I find the ſum of the forefaid numbers to be 265 l. 95. 
1 5d. 2qrs. This to the ingenious prattitioner is ſuffi- 
en- cicut; But T Mall, for 3 n of the 
| ove BY weaker appretenfions; exp operation; of another 
ang exampfe in Troy weight, dun bes hete the N take * 
r de. notice of the table of Troy weight mentioned or ſet down 
unit in the third feftion of the ſecond chapter. The numbers 


miva- BW gises in this example are, 38 l. 9 oz. 13 p. w. 18 gr. . 


Ac. 204 501; rg or, | to p. V. 12 gr- and 42 Ib. 6 68, 
5 br nsr And, in order to the addition thereok, . 


o the e n F 


uner. | AN * ing, 


* | ' * 


and 5 makes 6, and 10 are 16, and 


2 : ” i: a T * 7 D u 8 


Addition of whale Numbers. Chap. 4. 
ein becauſe 


22 
ing, 16 and 13 are. 28, and 18 are 46. 
24 grains make 1 See 2 75. 


grains are 1 pennyweight and +. 
grains; whetefore I ſet down. te . oY on 


and carry L for. the pennyweight; = * e 
and, going on, 1 ſay, 1 that 1 carry | $65 2— TI? 


17 are 29; which is 1 ounce and 9 32 — TE 9=33 
peanyweight. ſet down 9 in its . under the live, 
and earty 1 to the ounces ; ſaying, 1 that I carty and 8 
are 9. 10 ate 19, and y are 26. And beczuſe 26 
ounces make 2 pounds 2 2 1 let down 2 for the 
aunces, and carry-2 to the pounds ; going on, a chat I car. 
ried and 2 are 4, and 8 makes 12 that is, 2 and g 1: 
then 1 Lcarfxy and 4 ate 5, and. 5 are 10, 1 
which I ſet down as in the margin, and the werk is 
ed: and I find the ſam of the ſaid numbers io amount 10 
132. lb. 2:02. 9 b. w. 22 gf. Tbis is-fufficient ſor the 
underſtaoding of the following examples; ora ober 
that thall-comeito thy; view; The wayof proviy thels, 
or any ſum in this rule; is ane c the 


| enſuing enamples. 11 4:6 {+ b n licht 
19-5017 ee eilen of Engliſh mon: 2 13 26-2011 Cn 


Iain art: 10 


8 4%} N 4. gr.. 23 4 & 
MELT. = 
_ 184— 9—10—3 5 n 
768—170— 4.2 +. ? 186 
- ETD EIES.., : * HED 


"19 54—12— 9=2, , — 8 
e of Trp OY 3 Logs 
4: B. . prucigrrt, vt [fi Ih £02] as 2 
ARG 71312 1. i814 £3 tp 
Hr Bo 6-200 |. 1426585144045 
51 ee er . 2— 13 

go 10-22 83—10—16—20 
bee > 12-27 4 [i E LO Or Or—l2 
22— 0— 0— een $45 


1 — 28 — — * 
2928 — 3 4 4 * . Ireen 7 
* | | Addition 


21 & 4 


34 1 — IF 
Wien 


1768 O- = 


* e þ n 


nk — ——— : 


— 1 2 „ Z 
- 


= 
8 ' . 
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e e 
— ie 93. 8 — er, 5 ; 
8 — 21 22 11— 13 
EX Y ONE ** 


——— 9 >. 


ates liquid macfures- re e 
Tiki: pp 554. fall; Tr bbds,' gat phate 
4 ern” 


— | 


ccc 
Ir N 7 y 
* 9 % 4 4 * 
1 * 0 : 4 - 
* 2 6 
4 N 0 * ad a by 


1 8 + x Wha 1 2 i 


= 
jj > 
: 
EW) 
** « . 
2 * : 
LY — 
. 5 
” Z $ | 
J c — car. 2 
x —— 63 Y 1 
3 = „ 7 - % 2 "I. | - « R 
i 4 a : * ” ” 
: 4 | * + aww. * * —— 
1 — 2 — — vl—ů — 
- 
— — A * 4 
22 en 2 1 
v 
1 hr BY b 
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a 
; ——— cy 
- 
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Er 
3 9 8 0 — Ct 91 12 1 — gm 1 
>. r 3 of n.7 
6. Addition i is proved 8 this mar | When: you. 
gve Found out t Tent” of the number r given, then 
te "the uppermoſt | line; from the reſt with a ſtrobe 
ef rhe few; auch then add them all vp- again. as 
von did before; leaving out the uppermoſt lise 3 and 
having fo. done, add the now ibvented ſom te the up- 
line you ſeparated; and if the ſum of theſe two 
be equaf to the ſum fir found out, then the work 
. N true, otherwiſe nat. A for example : 
Let us prove ihe firſt: example of addition of. money, 
6 93. 92 ba 


NL * 
5 a 


FTE 


3's 


** 
rY 


882 


— 8 


H b . 0 us. 
iel we prove-thas; Fäving ſepara- e 1 „ de. 
tod the uppermoſt number from the reſt! 436—13—04—2 
by « lime; av you- ſee in the ma g WWW. 
Wen 'F24dit the ſame rogerber again; 79 = . 
leaving but the fas jpermak: lioe, 22 | 0003 
and the ſum thereof 1 ſet under the '4 ago 
firlt ſom or true ford, Which doth 83 
mount to 128 J. 3 d. os. 265-0. 
Wen agris add nevifum to tha — —— * 
oppertnoſt line hr before! uns Teps-\1129—1 6-010 - 
tated from the reſt, and the ſum of ———— 
thoſe two is 2651. 98, f d. 2qrs: 265—09—05—2: 
2 with the firſt ſum, and there- ,_- 93 
I conclude that the operation was rightly performed. 
7. The male end” of addition ts qua love 
thereby, is to know the:ſumiof ſeveralidebrs; pa 
tegers, Oc. Some queſtions may bertheſe 8 —— 
uc. 1 Pere wis an oid mani! whoſe age? was-rev 
S To when e riphed, have ſalem Tons, each 
ie td years be U the birth of eich her; sadin 
the 44th Year of my age" thy eldaſt ſom war boiny which is f 
now the age of the youbgelt; 7 | TOES What vas the 
, old made ige 36 © * rem ann tne." 57 sd bbs fog 
"Now; to reſolve this queſiion, Pier daun theo * 
father's age at the birth of his firſt child, which 44: 
was 44 ; then the difference 8 the oldeſt and 12 


the youngeſt, which is 1 yeavs ; And then the age 44 
of the youngeſt, which is 4 and theo add them 
al rogeth&s"; bre bar dum b Tochechs Veet 1 


age of their Wis. 
Such 2. A man len? his friend dt fererd)-rimbh theſe 
0 fords; 9; dr ond tümb 63 l. l at another vime gol. 
at another time 48 l. at another time 156 l. Now r de- 
bre t6 Know ' hos 0 was leut hinein All 245 w 1 h 
Set the ſumt dem onevendet.anothed,cas you e + 64, 
in tue mürgin g and chen add em together Fo. 
you will And their ſum to amount 10 227 l. iwhichnw 48 
is the total of all the e 2 + ä 
is due to the creditor.” ro $80 20; 2001 — 


g zune hege aol 1 T6 aro £29, 20 Na "5x7 455 
les et 146668 1c Hegel 10 gi offs novig 1% οn 


1 — 8 
| Lurft 


4 or 7. G 
. 3. From Landed wn 


ts Hunsagton g miles, Ibeocr 4 Wa ſard 2b miles, 


ehen ts Tuxford 360 mile u tlumeef te N eathridge 25 
miles; ſ cem thence to Nork smiles. Now I:dehre 10 
* ce 2 tz from London nenn 
do hö Duft een 1! ss big 

| Now: <0 cafwes-this gating: Gt deoemnhe ſevered 'a@- 

diſtances en, az you ſex in the margin 3 and add 29 
them together, and you will fd ber amount 2 
| w-+5.24- whickspithe dine diſtsern in miles ber veen 
Londen and York. fo +! 4 bas Ns" Sr Kis A! 9g 
3 ß T0 1 70E'S n * 
mY Res. ck 4:36 nc i H — — 
927 3 520 vi rite: M1 26896 101 ee e er hs TH 5003-4 154 
en e ben br rg the. leaſt: wheroef i is 
40, and their: I defve s (643948 
know'what is the greater Ran Inge ef S 400 
what ig the. ſum g them both Hut, en 14 
down the leuft, wn, 4, bod 56, ede: 25 
fervace ; andb add 1huw-t0geiher, sad weir Cteateſt 5 
lam is 5 q'for e gr dumhes, They | beaſt! 4 
2 lde leak) onder 34 {rhe greateſt): i + = 
d them togelher, and their fum is 944 Sum Lv 
2 wn ao onthe * men eee 
88 7% 0 | . 4710 . I, 5 7 
84 "Ts .bz r. of eee 34 26% 
* ene ee ee 


7 


a , of . .. 25 7 


— * — of 3-tefſer amber ows of a 
| -greater of a like Lind; whereby te God om 2 thicg: 
1 being or declaring the inequality, execſa or diffe- 
rence between the numbers gien. {I's Inbarattion is that 
hien ang oumber im taben ow of angther number gi- 
ven, i ale and that he raGdne; or main der- may be 
own which thee alſo: callad the rol au 
# 07.:dffcer ace: evphers: given. Jets! C act 4: 

N = The number” our! of whick \ubiraftion- is 46 be 
me, muſt be greater, or at leaſt equal with the other 
. qumber given, The — ſuperiour number is * 


W 


SAE 


2 


* 
7 


183883333 


8 


— * 1 * 
— W 4 

. 63 TE = 
* = 


ESSE IEEE i Ls 


chap. & 0f duumucliun of robote Numbers. | 7 


18 


the maß or numden; . and, the lower or inferiour is.. 


inor gumber ; dude the operation of ſubtraRian, 
bog, a.m thy reſt or e 


numbers, ren, 10240 eld ex No 521. Nur 


3, tn ſubgraGion, place;abe porabars: given-reſpeRixely 


the one under then qther, in ſuch {ort-as like degrees f 
places, or denomiustions, may ltagd i the ſame, ſeries, 
viz. -uvits; poider. waits, + tens under 83s - poupdynhoder 
ounds, Sg. feet. under feer, and parts, ynder,parta; © 
being done, dr au a line ud a in adden. 
4% Haring placed zbemymbers. ginenas.js before, dhe: 
ed, and drawn a\hoe uoden them, ſlubuadt the löwe rum 
ber (which in chis g muh always be lab: beg be pppara | 
moſt) out of the . — number, and ſubſcribe the diffe- 
rence or remainder re vely below the line and when 
the work is finiſhed, bo Nantes dale le ling will give 


Jou the remainder. — ad 


Ast for; example n Let 36452 1 be giten ta be ſub- 
trated from 595836. I ſer the lefler under the — 
ain the matgin, ara a line undet them: 


then beginning atethe: right heb d ,I ine 1 


of 6; and there remains 5; which I ſet in order 364521 


uadet the lines, Theo-Lprocedd to the net. +> | 


ſaying; 2 from 3 reſts. 15-1whibhE note alla 2434 315 


under, thertings« And thus 1. g an: Ul I hae 1 


ſiniſhed the works And-then-L bed the temainder or difs 
ference ta be 431315. 141 8 30 41189, 51 om! N A 
N But if it fo happen, a3'commonly-it Goth, that che 
lowermoſt nutaber ar figure is greater-than ie uppermoſt; 
thep, in this caſe, add 10 to the (uppermoſt number, and 
ſubtract the ſaidd lowermoſt nutnbłr om their ſum, and 
Ihe remainder place under the line and whien yon to 
the neut fgure belaw, pay ancunit, by adding it inerete 
ſor the 10 you hotrrowed xx and; ſubtract that from 

the higher number of figures. Andihbs ge om till your 
&bttaRtion be fipiſhed,, As, fon d ple Lewgy;op dt | 


1 diſpoſe of the numbers. as is before directed, andias yon 


{&e in the margin; then L begin ſaying, 7 from gh cam 
dot, buy adding 10 fhereto, I ſay, 7 from 1% and? here 


remains 63 which N ſu andet n e — 


gicen, from whence it, is required; ao ſubh act 15362 , 


Of SubvVatiton of whale Niimbers, Chap. 5 


3 t6 the next figure, ſaying, 1 that T 

borrewed and 2 is 3 from O l cannot, but 3 499503 
ſrom 10, add there remains 7; Whidh I like- 153827 
wiſe ſet down as before. Then 1 that T ber- — 


towed and 8 18 from 5 1 eanudt, but 9 from 283676 | 


 T5/and/there remains 6. Then 1 Pborrowed ' 
and 3 is 4 from 7, and there remains 3. Fheo 5 from 
31 Tandioth but 5 from 23, und there temains 8. Then 
1 1 borrewedd and 1 are. 2 from 4. and there reſts 2. 
And thus the Work is finiſhed. And after theſe numbers 
are ſubttacted one from another; cbe ide quality, reinainder, 
 ekcefs} or difference, is found! to be 283676. — 
for y filtther hu ergy tay de theſe that follow.” 


ws nes n ee 
Tie "738642 © 26-2 "Take | 5864". 
9 "Reſts | 2931974: The . v 


als Fob 15} a $3612 
6. uf ten eber to be dba del ixcs ferand 
| denomibatione, place the leſſer ſum below the greater; 
and in the ſame rant and order as is ſhe wed in addition 
of the fame aumbets. Then begin at the viglit 
and take the lower bumber out of the upper moſt, if 
de leſſer; but if it be bigger than the uppermoſt,” then 
botrow an unit from the next greater denocni nation, and 
turn it. ioto the parts of the lefs denomipatidh, and add 
thoſe: parts tu the wppermolt; noting the temainde below 
the hne. Then proceed, | and pay f to the next deno» 
mination for that which you borrowed before; and pro- 
deed m this order, until the work be fdiſhed:” An en- 
ample of this rule any be this that followetb. Let 
37 Fl. 138. d. d qi be given, from whence let it be 
required to ſubiract 3 7K 168. 4 d. WEN, is eder 
whereuato I place the nuambers aa ασẽj q 
ſſee in the margin. And thus E begia 4 WT A 
t che leaſt denomination, ſaying, 2 375—13—7— 
from 1 + caonor, therefore I borrow $39—16——z—2 
3 peany from the « ts xt denomination, - haben Dd Gn 
and t ura it into fat ihings, which is 4 e ee 
Nur 4 to *, which e's, bag. 
2 


. 
: HI 
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2 from 5, and there remains 3; which L put under, the 
line. Then going on, I ſay, 1 that [ borrowed and 3 is 
4 from , and there reſts 3. Then going eo, 1 fay, 16 


from 1 7 cannot, but borrowing 1 pound, and turning it 


into 20 ſpillidge, I add it 10 13, and that is 33 ; where- 
fore 1 lay, 16 flom 33, and there, remaigs.17.; which 1 
ſet under the lige;. and go on, ſaying, 1,that I borrowg d. 
and 7.1 $8 from. I cannot, but 8 from 15, and there re- 
mains 7 the 1 chat I bo 1 TPE 18 5 1 6 from 7» there 
reſts 1, aod o from 3 re be work is doge. 
And I find the remainder be ri, to be 3177. 17.8. 
d. 3 qrs. | 
g An example of Troy weight may be this, 1 would 


ſubtrac 17 Ib, 10.02, 11 pw. 20 gr. 25 25. 5-08" 


ow. 8 gr. I place.the num. 

bers according to the rule; and 5. 5 0X. 7 | wo 
begio, ſaying ao from 8 I can- 24 5 0-—:8 
not, aut borrow i penny weight, 17—10—1 3 
which is 24 grains, and add ——— 
them to 8, and they are 32; 1 6— : 
wherefore 1 ſay, 20 from 32 

reſts. 12. Then 1 that 1 borrowed and. 11 is 12 from o 


1 cannot, but 12 from 20, borrowing an ounce, which is 


20 penny-weight, and there remains 8, The 1 that 1 
borrowed and 10 is 11 from 5 I cannot, but 11 from 17, 
and there reſts 6, Then 1 that I borrowed and 7 is 8 
from 4 I cannot, but 8 from 14, and there reſts 6, Then 
1 that I borrowed and 1 is 2 from 2, and there reſts no- - 
thing. So that I find the remainder or difference to be 


6 Ib. 6 oz. 8 pw. 12 fr. 


7. It many times happeneth, that — have many ſans 
or numbers to be ſubtracted from-one pumber, as ſuppoſe 


a man ſhould lend his friend a-certain ſum of money, and 
bis friend hath paid him part of his debt at ſeveral times. 


Then, before you can conveniently know what is ſtill owing, 
you are to add the ſeveral numbers or ſums of payments 
together, and ſybrraQ their ſam from the whole debt, and 
the remainder is the ſym due to the creditor... As ſuppoſe 
A lendeth to B 5641. 458. 109, and B hath repaid bim 
*. 168. 8, at W 1631. 185. 14 d. at an 


ather 
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other time, 20d 2411. 15 NI 7 286 4 
15 4. 8 d. at another t e Et 44 ing, 
time; dod yon would Lent 11 | pi AE ls 
koow How theaceoube te — —— 
ſandeth betweenthlen, lid fe. HU — 
57 what x more is due to veral * 97 8 UE I 
in order Where ments. ( 2411 8 
As 1 Gt fer! dig © è ꝶ .. 
the ſum which A lent, Paid'i i al 485——1 n 
-and draw a live thUer- ,» 4 444 X — — 
neath: it ; then under Kii, — 79— 7 
that line I ſet the ſexe - f n 
ral Tims of payment as you ſee in the margin; and kaviog 
broaght the ſeyeral ſums of payment into one total, by the 
fifth rule of the fourth chapter foregoing, I find their ſum 
amounteth to 385 1. 118. 3 d. which 1 ſubtract from 
the ſum firſt tent by A, by the ſixth rule of this chapter; 
and 1 find the remainder to be 79 l. 5 8. 7 d. and fo 
"mbcts is ſtill due to A. 
When the learner hath good knowledge of what hath 
been already delivered in this and the foregoing chapters, 
He will with eaſe underſtand the manner TY err Me 


Following e examples. | © | 

8 3.17 4 + > <> 4 17 7 ; 

« 1-4 OTY 2 3: 34 * 1:36 . ' £19 . i. 1337 01 

4 8 Subtractian of money. 

n 4 1 * , T; : VE 1 * ? 2 — , : ; : t 

« . 15 77 W x + d. | 1e. 5 ** d. =O 
Borrowed | . 374—10— 3 | J00—10—I1-2 
. = N Ab rl 3 

214 1 80 ; 11013 me — 
[Remains nr 29414 4 6 9—. 5 
199 5 I! 1 . 0 y 4a Þ x4 17 3 


re tg) bal, HOO Mie 9. 
Borrowed 1000 . | FL gr 00 
DI nn ern nope 


* 


Rem. due. 98019 6 6 — 9=ri—3 


Borrowed 


cha 


Bort 


paid 
pa 


Rem 
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2 „. $65. d. qri, 
Borrowed 


Paid at ſeveral J 361 


payments 590o— — 3 4 3 
| . BY | 3 
Paid in all - - 1 195 —12 2———} 


Remains due 2104 * 9 
| Subtractian of Troy weight, 

; | 15. „ n F 
— 1 — 0 13 — 0 
Sold * - — 78 — — 15 
Remains - - 95 7 16——— 9 

Sf a : lb. 02. fu. gr. 
Bought SS a 470 1013 0 
nn 2 C . 0 

33 10 18 O 

Sold at ſeveral 16— 7 — 5 8 
times 48 . caawcomnea ed. , 
61 11i— 19 —— ; 

23 Grant bs, 0 
7 7 
Remains unſold - 3 — ene 


Subtraction of apothecaries weight, 

1. oz. dr. ſe. gr. | 16. oz. dr. ſe. gr. 
Brought 12— 4—3—o— © | 20— ©—I- 0—-7 
Sold - 8— fo=——I=——15. .|. 10 0D—I—2--12 


— — 
A — 


Remains 3—11—1—1— 5 | g—lI-7-0-15 


a „* 


, 


D Subtrattin 
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2 : S ubtra@ion of Avoirdupois weight; 
C. gr.. Ib. I Tu. C. grs, 1b. oz. dr. 


Bought 35 —0—15 5— 7—1—10—10— ; 
Sold 16—2—20 3—17—1—16— 1; 


— 


Remains 18—1—23 9 9—3—22— O— 3 


Subtraction of liquid meaſure. 
Tuns. Bd. gall. | Tuns, bd. gall. pints. 
Bought 40—1— 30 60—3— 42 4 
Sold 16—1— 40 15——3——46——6 


— — — 


Remains 23—3— 353 44—3 —58.— 


Subtraction dry meaſure. 
Chal. qrs.buſh.pec. | Chald. gr. buſh. pec. 
"Bought 100-—0:—0-—0 | 73——2—3—2 


— — — —A ..— — 


Remains 45—-2-—3— 1 | 26—2—7—3 


% 


Subtraction of long meaſure. 


Yards. qr. nail. | Yards.  grs. nail. 
Bought * 160——0 94 344q——© 1 
Seek 612 , 1 ———; 
Remains 95 —2—— 2 I66———2———2 


Subtraction of land meaſu re. 


| Acres. rood, perch. {| Acres. roodi. perch, 
Bought 140——2——13 | 6co — — o 
Sold 70o—3— 12 $4———0——16 


_ —_ 4 


Remains 69 ——3— 1 | $45——j———34 


The 
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The proof of ſubtration. 


8. When your ſubtraction is ended, if you deſire to 
brove the work, whether it be true or no, then add tbe 
remainder to the minor number; and if the aggregate of 
theſe two be equal to the major number, then is your ope- 
ration true; otherwiſe falſe, Thus let us prove the firſt 
example of the fifth rule of this chapter, where, after ſub- 
traction is ended, the numbers ſtand as in the | 
margin; the remainder or difference beiog 437503 
283676. Now, to prove the work, I add the 153827. 
3 ſaid remainder 283676 to the minor number ——— 
2 153827. by the fourth rule of the foregoiog 283676 
chapter, and 1 find the ſum, or aggregate, to be 
437503, equal to the major number, or number 437503 
from whence the leſſer is ſubtracted. Behold r 
the work in the margin. . 

Fhe proof of another example, may be of che ſitſt ex · 
pec ple of the ſixih rule of this chapter, where it is required 

to ſubtract 57 1. 16 8. 3 d. 2 qrs. from 3751. 138. 7d. 
1 qr. and by the rule I find the re. 
mainder to be 317 1, 178. 3d. 3 qrs. J. . d. 8. 
—3 Now, to prove it, I add the ſaid te- $575—13—7—t 

; mainder 317 l. 178. 3 d. 3qis. to 57—16—3—2 
the minor number 571. 16 8. 3 d. — — 
2 qrs. and their ſum is 3751, 138. 317—17—3—3 


1 7 d. 1 qr equal to the major ũumber. — 
EY which proves the work to be true; 37 5—15—7J—t1 
3 but if it had happened to have ben 
Fl either more or leſs than the faid major number, chen the 
2 operation had been falſe. wh 
9. The general effect of ſubtraction, is, to find the dif- 
ference or exceſs between two numbers ; and the reſt, 
wheri a payment is made in part cf a greater ſum; the 
berech. date of books printed, the age of any thing, by knowing 
* the preſent year, and the year wherein they were made, 
6 created, or built; and ſuch like. } 
2 The queſtions appropriated to this rule, are ſuch as 
follow. Rs | 3 
—34 Queſt. 1. What difference is there between one thing 


of 125 foot long, and another of 66 foot long? 
| 922 : To 
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To reſolve this queſtion, I fiſt ſet down the major or 
greater number 12 5. and under it the minor or 
leſſer number 66, as is directed in the third rule 123 


of this chapter; and according to the fourth rule 66 
of the fame, I ſubtract the minor from the major; —— 
and the remainder, exceſs, or difference, 1 find , 


be 59. See the work in the margin. 

Dueft, 2. A gentleman oweth a merchant 365 1. where - 
of he hath paid 278 J. what more doth he owe ? 

To give an anſwer to this que ſtion, I firſt ſet down the 
major number 365 I, and under it I place 278 the | 
minor, and ſubtrat the one from the other; 365 
whereby I diſcover the exceſs, difference, or re- 278 
ma iader, to be 87 ; and ſo much is ill due io the —— 
creditor, as Per margin. 9 

Qucſt. 3. An obligation was written, a book 
p'inted, a chi'd born, a church built, or any other 
thing made in the year of our Lord 1572; and 1687 
non we accyuunt the year of our Lord 1687. The 1572 

gueſtion is to know tke age of the ſaid thinggz —— 
re is, how many years are paſſed fince the id 115 
dings were made ? I ſay, if you ſubttad the leſſer 

amber 1572, from the greater 1687, the remainder will 
be 115 ; and ſo many years are paſſed fince the making of 
the ſaid things, as by the work in the margin. 

Queſt. 4. There are three towns that lie in a ſtraight 
line, viz. London, Huntington, and York. Now, the di- 
ſtance between the fartheſt of theſe towns, viz. London 
and York, is 151 miles, and from London to Huntington 
is 49 miles, 1 demand how far it is from n to 
Vork. 

To reſolve this queſtion, ſubtra& 49, the di- 
ſtance between Landon and Huntington, from 151 
151, the diſtance between London and York, and 49 
wie 1emainder is 102 for the true diſtagce be- 
rween Huntington and York. See the woik in 102 


the margin, 


CS 
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537% eee 
Of Multiplication of whole numbers. 


' & Ultiplication is performed by two numbers of 

like kind for the production of a third, which 
ſhall have ſuch reaſon to the one, as the other hath to 
unit; and, in effect, is a molt brief and artificial compound 
addition of many equal numbers of like kind into one ſum, 
Or, multiplication is that by which we multiply two or 
more numbers, the one into the other, to the end that 
their product may come forth, or be diſcovered. 

Or, multiplication is the increaſing of any one number 
by another, fo often as there are units in that number by -- 
which the other is increafed z or, by having two numbers 
given, to ſind a third which ſhall contain one of the num- 
bers as many times as there are units in the other, 

2. Multiplication hath three parts. /, The multipli- 
cand, or number to be multiplied. 24h, The multiplier, 
or oumber given, by which the multiplicand is to te 
multiplied. And, 3dly, The product or number 
produced by the other two, the one being mul- 8 * 
tiplied by the other, As if 8 were given to be 4 
multiplied by 4, I ſay, 4 times $ is 32; here 8 is — 
the multiplicand, and 4 is the multiplier, and 32 is 32 
tbe product. "7 1 * 

3. Multiplication is either ſingle, by one figure ; or 
compound, that conſiſts of many, | 

Single multiplication is ſaid to conſiſt of one figure, 
becauſe the maltiplicand and mdliplier conſiſt each cf 
them of a digit and no more; ſo that the greateſt pro- 
duct that can arife by fing'e multiplication, is 81, being 
the ſquare of 9. And compound multiplication is ſaid 
to conſiſt of many figures, becauſe the multiplicand or 
multiplier conſiſts of more places than obe: as if I were 
to multiply 436 by 6, it is called compound. becauſe the 
muhiplicand 426 is of more places than öge, viz. three 


D 3 8 4. The 


1 | | , 
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4 The learner ought to have all the varieties of ſingle 
multiplication by heart, before he can well proceed any 
farther in this att; it being of moſt excellent uſe, and. 
none of the following rules in arithmetic but what have a 
principal dependence thereupon ; which may be learned 
by the following table. . | 


| 
| 
[ 
| 
| 
| 
| 


| MULTIPLTCATION- TABLE. 


— — 
. 


| | | 4 2 1 | n 
1 1 jth || 2 344516478 9 
5 6 8 18 
54 


| >) 
= 


101 14 | 16 
15 


20 


21] 
28 


27 


12 


15 


25 


18 


30 


. **. * "FB 8 


35 


[40 


[ 18 2736 


45 vi] 


The uſe of. the preceding table is this. In the upper- 


©) 

moſt line or column you have expreſſed all zhe-digirs, from " 
1. to 9; and likewiſe beginning at 1, and going downwards ca 
in the fide column, , you. have the ſame; ſo that if you L 
would know the product of any two fingle numbers multi- al 
plied by. one another, look for one of them, which you is 


pleaſe, in the uppermoſt column, and for the other in the 
ide · column; and runing your eye fi om each figure along 
| the reſpective columns, in the comman;angle, or place 
| where theſe wo columns meet, there Bb product requi- 
red. As for example: I. would know: how much is 8 
times 7. Firſt, I look for 8 in the uppermoſt column, and 


2 in the fide column; then. do. I caft my eye from 8, along 
wr Saas | = 


| / 
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le the column downwards from the ſame, and likewiſe from 
any J in the fide column, TI caſt my eye from thence toward 
and. the right hand, and find it to meet with the firſt column at 
ve a 56; ſo chat J conclude 56 to be the product required. 
ned tt would have been the ſame if you had looked for 7 in 
the top, and 8 on the fide. The like is to be underſtood 
of any other ſuch numbers. The learner being perfect. 
herein, it will be neceſſary to proceed, 

5. In compound multiplication, if the multiplicand con- 
fits of many places, and the mufiiplier of but one figure; 
firſt ſet down the multiplicand, and under it place the 
multiplier in the place of units, and draw a line under- 
neath them, Then begin, and multiply the multiplier in- 
to every particular figure of the multiplicand, begioning = 
at the place of units; and ſo proceed towards the left 
hand, ſetting each particular product under the line, in or- 

der as you proceed: bat if any of the products exceed 10, 
or any number of tens, ſer down the exceſs, and for every 
10 carry an unit to be added to the next product; always 
remembering to ſet dun the total product of the laſt fi- 
gure. Which work being finiſhed, the ſum or number 
placed under the line ſhall be the true and total product: 
required, As for example: I would multiply 448 | 
by 6. Fiſt I ſet Cown 478, and underaeath it 6, 478 
in the place of units, and draw a line underneath» 6 
them, as in the margin, Then 1 begin, ſaying, 
6 times 8 is 48; which is 8 above 4 tens; there- 2868 
fore I ſet down 8, the exceſs, and bear 4 in mind 
for the 4 tens. Then I proceed, 88 6 times 7 is 42. 

* and four that I carried is 46; I then ſet-down 6, and 

rds carry-4: and go on, ſaving, 6 times 4 is 24, and 4 that 

L carried is 28; and becabfe it is the laſt figure, I ſet it 

li- all down. And ſo the work is ſiniſned; and the product 

is found to be 2868, as was required. f | 

6. When in ccmpornd multiplication, the muſ:iplier 
conſiſteth of divers places, then begin with the ſigure in 
the place of units in the multiplier, and multiply it into 
all the figures in the multiplicand, placing the product 
below the line, as was directed in the laſt example. 
Then begin with the figure of the ſecor:d place of the mul · 


tipliers, 
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tiplier,” (viz. } the place of tens, and multiply ie likewiſe 
into the whole multiplicand, as you did the firſt figure, 
lacing its product under the product of the firſt figure, 
. ſame manner by the third, fourth, and ſiſth, 
Sc. until you have multiplied all the figures of the mul- 
tiplier particularly into the whole multiplicand, til] placing 
rde product of each particular figure under the product of 
its preceding figure ; herein obſerving the following cau- 
tion. | 
In the placing of the product of each particular figure 
4/25 of the multiplier, ycu are not to follow the 
A caution, 2d rule of the fourth chapter, viz, to place 
| units under units, and tens under tens, Cc. 
but to put the figure or cipher in the place of units of the 
ſecond line under the ſecond figure or place of tens in the 
line above it, and the figure or cipher in the place of units of 
the third line, under the place of tens in the ſecond line, 
&c.; obſetviog this order till you have ſiniſned the work; 
ſtill placing the Grit Ggute of every line or product under 
"the ſecond figute, er place of tens ia that which is above 
it. And having ſo done, draw a line under all theſe par- 


ticular products, and add them together ; ſo ſhall the ſum 


of all theſe products be the total product required. 
As if it were required to multiply 764 by 27, I ſet them 
down the ene under the other, with a line draw 
underneath-them.. Then I begin, ſaying, 7 does 764 
4 is 28; then 1 ſet dewn 8, and carry 2. 2% 
Then I ſay, 7 times 6 is 42, and 2 that I cat·(æ 
tied is 44 that is 4 and go four. Then 7 5348 
times 7 is 49, and 4 that I carry is 53, which . 1528 
1 ſet down; becauſe | have not another figure 


to multiply, Thus I have;\dove with the 7. 20628 


Then I begin with. the 2, ſaying, 2 times 4 is | 
8, which Let down under (4) the ſecond:figure or place 
of tens in the line above it, as you may ſee inthe thargin, 
Then I proceed, ſayiag, 2 times 6 is 12, that is 2, and 
carry 1. Then 2 times 7 is 14, and 1 that I cany 
is 15, which I ſet down; becauſe it is the product of the 
lalt Hgure: ſo that the product of 764 by 7, is 5348; 
and by 2, is 1528, which being placed the one under the 
other, as is before ditected, as you ſee in the margin, 

and 


Ch 
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2nd a line drawn under them, and they added together 
reſpeQively, make 20628, the true product required, be- 
ing equal to 27 times 764. Ti 

Another example may be this, Let it be required to 
multiply 5 486 by 465: I diſpoſe of the mul - 15 
tiplicand and multiplier according to the 5486 
rule, and begin, multiplying the firſt figure of 465 
the multiplier, which is 5, into the whole ———— 
multiplicand, and find the product is 27430. 27430 
Then I proceed, and multiply the ſecond ſi- 32916 
gure (6) of the multiplier into the multipli- 21944 
cand, and find the product to amount to —— ——— 
32916; which is ſubſcribed under the other 2550990. 
product reſpeively. Then do 1 multiply WHITE 
the third and laſt figure (4) of the multiplier into the mul- 
tiplicand, and the product is 21944; which is likewiſe, 
placed under the ſecond line reſpectively. Then I draw 
a line under the ſaid produdts, being placed the one under 
the other according to the rule, and add them together, 
and the ſum is 2550990, the ius product ſought ; being 
equal to 5486 times. 465, or 465 times 5486. 

| wa . 
More examples in this rule are theſe following. 


430865 | 6400758 
4739 37496 
3877785 38404548 
1292595 57606822 
3016055 256030332 
1723460 44805 306 
| 19202274 
2041869235 24000282 968 


Compendium in multiplication. 
7. Although the former rules are ſufficient for all caſes 
in multiplication, yet becauſe in the work of multiplica- 
tion many times great labour may be ſaved, I ſhall acquaint 
the learner wita ſome compendiums in order thereto, viz. 
If the multiplicand or mulliplier, or both of them, end 
with ciphers ; then in your multiplying you may neglect 
| th 
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| the ciphers; aud multiply only the ſignificant figures : and. 
EZ to the product of thoſe ſignificant bgures, add fo many 
| _ Eiphers as the numbers given to be multiplied did end 
with *; that is, annex them on the right hand of the ſaid 
1 produ@, ſo ſhall that give you the true 3 ee 
6 As if I were ro multiply 3 2000 by 4300, 
. I ſer them don in order to be muhiplied, 
as you {ee in the margin; but neglecting 
the ciphers in both numbers, I only mul- 
| tiply 32 by 43, end the preduct I find to 

| be 1376; to which I annex the 5 cipheis 
that ate in the multiplicand and multiplier, 
n \ and then it makes 137 for the 

3 true product of 32000 by 43 

A 8. If in the multiplier, ciphers are olaced haven fe- 
nificant figures, then mukiply only by the fGignificant fi- 
gures, neglecting the ciphers T. But here ſpecial notice 
is to be taken of the true placing of the firſt figure after 


the neglect of ſuch cipher or ciphers: and therefore you | 


$ moſt -obſerye in what; place of the multiplier the figure 
| you multiply by ſtandetb, ard ſer the aſt figure of chat 
product under the ſame place of the product of the firſt 


figure of your multiplier. As for example: Let it be re- 


quired to multiply 371568 by 40007. I 
"Fiſt 1 multiply the multiplicand by 7, 371 568 
and the product is 2600996. Then, neg- 40007 
lecting the ciphers, I multiply by 4. 
| and that product is 1486272. Now 2600976 
| I conſider that 4 is the 4th figure in 1486272 

the multiplier 3 therefore | place-2 (the — 


3 


| firſt figure of the pioduct by 4) under 14865320976 
| the gth place of the 1ſt product by 7, 
| and the reſt in order: and having added them together, 
a the total product is found to be 14865320976. Other 
= e in this rule are theſe following, 


* Si ex numeris ey is unus — wtergue adjun&tos babeat = dexte- 
ram cireulos, omi ſis circulis, frat ipſorum numerorum multiplicatio, et 
_ fat denum tz inſt per integrorum, loci, accenſeantur quot ſunt om! J cir- 
uli in utroque faftore, Clavis Mat. cap. iv. 3. 


+ Si in medio mulliplicantis loco oirculus Ferrit, ile negligitur. Al- 
ſted. cap. vi. de arith. 


- 


327586 


| 
| 
. 


Ch 


„„ 606 = & „„ 


—— 
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3275866 726437 

- 6039 20604 

9827583 31214574. 

19655 1060 47186226 
— — 15728742 

. 

| W 162037500084 


9. If you are to multiply any number by an unit with 
ciphers (viz. ) by 10, 100, 1000, &c. then annex fo 


many ciphers before the multiplicand, and the number, 


when the ciphers are annexed, is the product required. 
As if you would multiply 428 by 100, annex two ciphers 
to 428, and it is 42800. If it were required'to multiply 
100 by 10000, annex four ciphers, and it gives 2000000 
for the product required. | 
The prof of multiplication. © 

10. Multiplication is proved by diviſion; and, to ſpeak 
truth, all other ways are falſe “; and therefore it will be 
molt convenient, in the firſt place., to learn div ſi n, and by 
that to prove multiplication, There is a way (at this day 
generally uſed in ſchools) to prove multiplication, which 
is this. Firſt add all the figures ia the multiplicand to- 
gether, as if they were ſimple numbers, caſting away the 
nines as oft as it comes to ſo much, noting the remainder - 
at laſt, which in this caſe cannot be ſo much as 9: caſt 
likewiſe the nines out of the multiplier as you did out of 
the multiplicand, and aote the remainder. Then multi- 
ply the-remainde:s, one by the other, and caſt the mines 
out of the pre duct, obſervinggthe remainder, - And, laſtly, 
caſt the nines out of the total product, and if this re- 
mainder be equal to the remainder laſt found, then they 
conclude the work to be rightly performed. But there 
may be-given a t bouſand nay infinite talſe products in 
multiplication, which after this meoner may be proved to 
be true: and therefore this way of - proving doth not 
deſerve any example. Bai we fhall deter the proof of 


* Namgue non eft quod aliam e chectes examinandi viam; nam aliæ vul- 
gares of falſe ſunt, et nullo innixe fundamento, Gemma Friſius. X a 
| : this 


- 


* 
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this rule till we come to prove diviſion, and then we ſhall 


prove them both together. 
11. The general effect of multiplication e 
in the definition of the ſame; which is, to find out a third 


We r ſo often containing one of the two * num · 


bers, as the other coutaineth unity. 

The ſecond effect is, by having the length and breadth 
of any thiog, (as a pat allelogram or long plane), to find 
the ſuperficial contents of the ſame ; and by having the 
ſuperſicial content of the baſe, and the length, to find out 
the ſolidity of any 29% ee cylinder, or other 
ſolid ũgures. 


f The third effect is, by the contents, price, Abe, 


daying, ſelling, expenſe, wages, exchange, ſimple in- 
tereſt, gain or loſs ef aoy one thing, be it money, mer- 
_chandiſe, ©c. to find out the value, price, expenſe, buy- 
ing, ſelling, exchange, or intereſt of any number of thiags 
of like name, nature, and kind. 

The fourth effect is not much unlike the other; by the 


| contents, value, or price of any one part of any thing de- 


nominated, to find out the conten's,” value, or price of 
the whole thing, all the parts into which the whole. is di- 
vided, multiplying the price of one of thoſe parts. 

The ff h effect is, to aid, to compound, and to make 
other rules; as chiefly the rule of proportion, called the 


 gelden rule or ruls of three, Alſo by it, things of one 


 Yenomination are reduced to another. 
If you multiply any aumber of integers, or the price 


of the i integer, the product will diſcover the ed of the 


quantity, or number of integers given, 
In a retangular ſolid; if you multiply the breadth of 
the baſe by the depth, and that product by the length, 


this laſt product will diſcover the * or content of 


the ſame ſolid. 5 A 


Some aur/tions proper to this _ may be 355 follewing, | 


Queſt. 1. What is the content of a ſquare piece of 
ground, whoſe engen is 28 derches, and breadth 13 
perches ? 

Anſaver. 364 ſquare mes for multiplying 28 the 
leogth by 13 the breadth, the NY is ſo much. 


\ Quest. 
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2. There is a ſquare batile, wboſe flank, is 47 
obs 1 fle 19 deep; what number of men 


that battle contain! ? hone * for. ·[᷑ oy 555 


= Feen ee. N. 

, Lug. 4. If a piece of money or oak peg ol worth 
or colt 17 ſhillings, what ſhall 19 ſuch pieces of money or 
14 coſt? Facit 383 billings, which. is . to 
16 J. 3 

"Duſt. 5 It a ſoldier or. ſervant ges or chend 14 Py ber 
month, what is the Wages on charges of 49, ſoldier or 
ſeryants, for the ſame time? Multiply: 49 by 14. the art 
duct is 686 8. or 341: 68, ſor the auſwer. 

Queſi. G. If in a day there are 24 hours, how. 41 
hours are there in a year, accounting 365, days to conlli- 
tute the year? Facit 8360 hours : to which if you ad 
the. 6 houts over ang above 365 days, as there is in a 
year, then, it will be 8766 bours, . Now, if your multipl 
ibis 8766 by 60, the gumber of miautes in an hour, it wil 
* 325960, the — ok minu: Ee: in a Wr, wat 


1 *1x+ e 4 a! 2319 71 1 1 
5 „HA b. n. e Fa 
0. diviſion of whole numbers... 91 1235. i St 0 


aifhait.: 
Visiten! is the ſeparating or partiog of, any weber 
or quantity gives into any parts aſfigned 3 or to 
bod how often one pumber is contained in another; or from 
any two numbers given, to find a third that ſhall conſiſt 
ſo many units, as the one of thoſe two given numbers is 
URIs ot contained in the other. 

2. Diviſion, hath three parts or numbers Aber elle, 
uz, bitt, the dividend; ſecondly, the diyiſot 1 
the quotigat, The dividend is the; number giyen 19 
parted or, divided. The diviſor is the number gigen hy 
which the dividend is divided; or it is the oumbec,which 
ſhewerh how maoy parts the dividend, is to be divided 
iato. And the nn, : the number produced il 


— 


* times: where 1a is" the 4ividend, and ike 


44 — e Musen. e 
the aides of the two given nambers, the e 


4&7 e 


other .-- 
80 1$ deli Nen 0 de divided by 2.5 of ints/three'e- 
720 arts, the quotient will be 45 for 3 is contained in 


iſor, aud 5 is the quotient. 

In diviſion ſet down your divides; 4005 a 2 
cröded line at each end of it; and before the line at the 
left band place the diviſor, and behind that on the right 
Raad place the ſigores of the quotient; as in 
the margin ; where it is required to divide 3) 12 (4 
12 by 3. Pirſt f ſet down 12 the dividend, ö 
and on each fide of it do I draw a crooked line, aud be- 


fore that on the left hand-do l place 3 ide diviſor. Then 


do I ſeek how often 3 is contained in 12; aud becauſe 1 
End it 4 times, I put 4 bebind the crooked line on che 


| right hand of the dividend, deooting'the quorient. 


4. But if, when the diviſor, is a ſingle figure, the di. 


riden eoofilteth of two or more places; then, _ 


3 chem for the work, as is before ditected, 

the fir ſt figuve on the left hand of the oe 
dend, "provided it de digger thao, or equal to the diviſor; 
bur if it be leſs than the diviſor, then put a point under 
the ſecond figure from the left hand of the dividend : 


- which figures, as far as the point goeth from the left hand, 


are to be reckoned by themſelves as if they had no de- 
pendence upon the other part of the dividend ; and, for 
diſtiaction's ſake, may be called the dividual. Then = 
how often the divifor is contained in the dividual ; ; \placi 
the anſwer in the quotient, '' Then inoltiply the d ifor 
* the pgure that you placed in the quotient,” and ſer the 
oduct thereof under your dividual. Then draw a line 
nder the product, and ſubtract the ſaid product from the 


primes placing the remainder under the ſaid line, Then 


Int onder the next figure in the dividend on the 


A of that to which you put the point before, and 


Urdw it down, placing it on the right hand of the re · 


nainder which you found by ſubtraction; which re- 
inder, with the ſaid figure annexed to it, ſhall be a new 
morn] Then feek again bow often the dis iſor is 


< Contained io this few dividual ; and put the anſwer in 


the 
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quotient on the right hand of be figure, which you 
2 there before. . Then multiply gy be divi 7 che lalt 
eure that you put in 15 quoriegt Fableribe the 
product under the dividual, and — Ro and 
to. the remainder. dw down the next. figure from the 
grand dividend, (having firſt put a pojat, ander, id, 59 
put it ga the right . hand of the 4 — OT dN 
vidual, as before, Oc. and proceed thus al the Mk 
finiſhed. 

Obſerving this general wle in allikiads of divifion... 

Firſt, To ſeek how — jr the diviſor. is contained. i in be 
dividual. Then, , baying pot the anſwer in the * 
multiply the diviſor —.— and ſubrragt the prod 
from the dividual. 4 c or two will make 
role plain.; Les it be, required 10 ride 3784 by 6. 
diſpoſe the numbers giyen as is 3 dire qed, a La) ou 
ſee in the margin, in order to de work. 


Then, becauſe 6 the divilos js. wore, Wag, 6). 2184 4s 


2 the firſt figure of ig divigend, 1 ; 
2 the fn Ggure of $4 n [9M M1 nt 
makes 21 for the dividval, Then do I aſk bow 44 
6 the diyiſor is contained in 21; and be- 
eauſe-I-cannot have it more than 3 times, 6) 2184 (3 
1 put 3 in the quotient ; and thereby do 
I muhiply the diviſor (6), and the pro- 18 
duct is 18; which I ſet in order under 
the dividual, and ſubrra& ir therefrom, ** 
and the 1 (3) 1 place in order 
under tbe line, as you ſee in the 64M 

Then do I make à poet under 0). as 
figure of the dividend, being 8, 1p Pang K 


i down, annexiog it to the remainder 33 - 1 


fo have 38 for a new dividual. Then — 


do I ſeqk how often &. is contained is 38; i too 
and becauſe I cannot have it more than 6 36 
times, I put 6 in the quotient ; and there- — 
by do I multiply the diviſor (6), and te 2 


product (36) I put under the dividual 
(38), and ſubtract it therefrom, and the remainder (a) 1 
nen en, . 


1588 Fa . Shs 


+ 


* 9 4 L 
"+ at 


1 ee e N ob 


A Then do Npat a point önder the bext (and laſt) Ggure 
| of the. ee (org 4); _ draw it 2 
own tothe retndiader (2) 4 a tin 6 21 64 
fit on the right” hand 8 it nd f 9 19% NN (3 - 
þ 865 ſcr a gew ditidhal. Then 1 ſeek i888 
n &iy contained in 24; and e 
5 Wer is 2 which 1 put in the quotient, 130 . 79 "238 * r i 
muftiply the page (6) thereby z* © 36 
| 100 the pp put under the — 
dividif (24 )* ht ho bra it thereftom, TY 
and the zicke Ts bY And chas We 24 
Wie e "#04 I Hud the — 21D — 
that" is, 6 is contained inn (e 
del The 64 Uwes; or 3184 being di- 1 2! 4 er 
ided into 5 equal parts, 364 is one of thoſe parts. 
Again if Weed ieee W 
2646by 7,101 into J equal parts, the 70 2646 en 


quorient- be found to be 378; as n 
| appeareth by ti operation 0 on oy. _” 21 
W 42 ' — 2% 
giv. = th | a 
1 725 wor 1 1 ot; R257 r i 13-2 54 
. Dec be 7; 72 ai S if 4 
» \ «© 4 a 0 8 * " 
> R$ = %" LOOT IRES TGT s. e — , 
| 1 * f N ; + . 
Er eee r N 1 85 
——— — * 1.5% o N — 
uh 3 L * 1. 9 140) 8 
—un— ——— 


re required to icjde 1 8 94 10 
Sf pr will de found ro be 90 brig 0 a 


95 and 2 remaioing after diviſion is ABCS 
ended. "The work” appeareth ob we Sia * 
21 27 1 . 
margin. 2 7 34 4 f5 4, ag 6 . ſad 8 hh 4:7 
DF. Search tom 1 ved 200667 4 Mie hs 
— , ben zun pn D ugs | 

8 1 718 1 16314 14, os Ne 64 | 

OF? 13 6 — 1 05 \ 19 

4 L l a 8 7 — — 

„ e A bas tn (2) * 


Many times the di aadend Fuad r dl ban ided 1 
re but — = remain; as in the la 
example; 


Chap. 7: & Pivifon of whole Numbers, . 
example ; where 46 max given to be Giviged by 8, the 
985 Was.1 18, 85 there remaineth a after the 
$ ended. Now, what is ro be done in this caſe with he 
IVEY „ the learner ſhall be taaght when we 2 to 
treat of the E. (or reductida) of Frakes; ss 


* here note, that if, after our diviſion is 
th ing do 4 it muſt be eſs than your diviſor 


for e ypor work Þ not rightly parformed. 


HUEY a> LINE IG) B'S olle al 


hour N e e 


en Nan t fle 


elt 


* 7207 6% 17 6% ; 
A 17 416 ©; 40 U. 1400 | " 033- 457 vs 
© "IE. 85.44 n 1 14 T4. 4 * FR EY 2 Ale 1 I's 
gn {5 oO oo Tit EH TE eu bi 
. | * « 0 

'F 14 $4. — 955 4 en NAA $645. 47 4 : 
8 24 Es et ian 5 E 1 
1 L 7 7 2 . 41 ; 7. + . Ig) Na W {ty ? 3 
«7 6.5 * 2 I. 0: hee 

CY wr Ai WW? 1 / 1 
| i? 1 4 3 * = 
/ 2 $ * 9 FR: '2 * Wen 
W It n e 7 
. * N N 
1e en es 0 15 1010. 

= er, (80 
" 7 " . 4 299 4 *4 


1 But if the diviſor confiferh of more places than'on 
then chuſe ſo many Egures from the left ſide of the di 
dend for a dividual 48 there ace ßgütes ig ihe diviſor; 
and put a point uader the fartheſt figure of that dividual th- 
the right hand, abd ſeek bow. often the firſt figure dn the 
left fide of the diviſor is contained in the firſt figure on the 
left ſide of the dividual, and place hd anſ wer in the'q | 
tient, and thereby mul i r diviſor, Placin 2 
duct under your 7 ul ih 4 n i Ac — 
cing the remainder. below gif Rue. Ir en put 2 
under the next Goure in the dividend, and draw it 
to the Raid remainder, and annex it os the rigft! fide: 
thereof, which makes a new dividuat; add! 7 81 r 
Wann ney: | | A 


x 2 : And 


— 


* . 1 on * ehe Ma Chap. 7. 


| Ln on the 


ſubtract it therefrom, and then proceed as before; 


| plated in the geobent, the product be greater than the di- 


and,; inſtead thereof, put a figure leſs by an · unit, (or one), 
aad muleiply the diviſor thereby; and, if till the product 


66 


on the lefiſſide o of 11 ſor). is con- 


2 


e 
IE: ter ve ©0 our 
divi idnal, 2 1 en 1 to © Jon 
85 then put a point undet the figure more 
mud. and ſeek how often the, feſt figure 
| 727 the diviſor is contained ip the ee Gift 


> 


= wot 


than-tbe 


Rear to the 


op, the fees 


- 


; fide of * W dividual, and place 
et in the ꝗquptjent 3 by which multiply the diviſor, and 
place the product hereof in order undes the dividual, and 


Always remamberitg. that in all caſes of diviſion, if, 
after you have multiplied your diviſor by the figure firſt 


ws oe VIV * i 


vidual, then you muſt cancel that figure in the quotient, 


be greate: than the dividual, make the figure in the quo- 
riot yet leſs by an unit, And thus do, until your product 
be leſs than the dividual, or at the moſt _ thereto, 
and- then make ſubtraction, c. 

5. i you would divide 9464 by 24. the quotient 
will be fqund to be 394. I fult put donn the given 
number, as is before direfted in the third: rule. Now, 
becauſe my diviſor conſiſteth of two 


Gpures, 8 put a point under 8 


: * 
ern. 


the ſecond” figure from the left band of * 9464 
my. dividend, which here is . where-; 27 
ore 1 ſeek how often, 3. Uh me Ghe firit deore. . me J 


4 | 

- od, 

A N 
o 


tained:in: 9, (the like firſt in the Kiri. 2 10 
dual); the auſwer is 4.; which I. put in 

the Auotient, and thereby multi ply all. the dieilor, and God 
the product : tbe 96. which. is greater than the dividuil 


eforeSSancel the. $6. otient, and, inſtead 
_ deve — 3. (an wg fels), a = by, i multiply the 


| aduct is 72, which A obtradt 
| e oal, DE the remainder is 22. Then 
7 {make 2 poiot under the bent | any 6 E divi- 


1 , and draw it dowp, and place it on the he (ide 
of 8 . 22, and it m akes 226. for a a ſs. "divi- 


| dual. Now, becauſe the dividua! 226 confiſteth of 


F 3 £ 0 * f ; ſigure 


"Pb 
P. 7. 
! your 
e leſs 
more 
ure 
2 
e an- 
And 
„ and 


n, if, 
> firſt 
le di- 
tient, 
one), 
duct 
quo- 
du 
reto, 


tient: 


piyen 
Now, 


$ 
* 


as yon ſee in the work on the mar 


4464 the * uotient 


= = * * * Y 

5 »4 4 
© - A 

: = 


ei. If of "Divifiet of Sap Mae "49 


fgare mote than the diviſor," therefvre 946. 

1 ſeek bow often 2 (the firft Fpure" of 8 I (Gs 
6 diviſor} is contained in 22, the tw 72 : {= 
- 6r(t of the dividual: I. fiy 9 times: 4. — 


wherefore 1 pot 9 in the 27 and 2 
thereby 77 8 the diviſor «be ©. 4216 
rar (216) 1 place under 0 "Uivie © 2 1 9 y 
226, and ſubtract it from Ee” 8 10 tot 
there retpaineth 10. 3 - 18) 


Then I ge on, and cakes jolie vocex; 9.55 and oat 
1aſt fgure*(4) in the dividend; and draw it "down to the 
- remainder 10, and ir makes 104 for à new dividual:: which 
ð alſo a figure more than the diviſor; aod therefore 1 ſeek 
bow oſten 2 is contained in 1a. Fanſwer ; mes. But 
multiplying my diviſor by 5, the produft' 
is 120 Which is greater tha the divi . 24 9464 65. 


dual: and therefore I make it 8 41 | — 


and by it multiply the diviſor; and the 72 0 
product is 96 ; which being placed un. ved 
der, and ſubtradted from the dividual. 226 22 


there remaineth 8. And thus the Whole 216 
work of this divifion is ended; and find, — mag 1 * n 


that 9464 being divided by 24, or into 10 . 
24 gay parts, is found to be 394, as 96 510 
was ſaid before, and the remainder is G — 


ol 4 Ss 


gin -(85” 
Another example my be ris er tt de Flr 
1 193653 divided by'385;” Firſt, FF | 
poſe of e nbmbers, in drder to tet OAT men 
dividing ; and becauſe 118; the three 385) 1183653 6 
fiſt figures of the dividend, is/lefs © 
than the diviſor 385, K therefore N 165 Wo 


make a poigt under the fourth ſigurf e,. 
which is 3, and ſee how often 3 (hb 29 

firſt figure of the diviſor 227 is contain - I ee 
ed in 11: che anſwer is 3; which 1 pot in the i- 


ent, and thereby — the diviſor Be. and the pro- 


duct is 1135; which 1 fubtract from the dividual' 1183, - - 


_ and there remains 28. Then (as before) T draw d, 
the ont Hgure, whichis 6, and me] it delore the x- 
nnn — | 


_—_ 


* 


— * 
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| maioder 28 ſa haye E268 for anew 18; 
dividual ; and becauſe it — 7 94 15 5 475 11 


more figures t than the 5 1 ſack. | "1156s. 
how often 3 (the ielt gre j in. the. Fu wa Ne: 
_ diviſgr) is contained ia , (the wſt__. 0 ” 


fgu of the dividgal),. nd the au- Pg 
| fees? 80; fora AE pabend IE pints in. + 
 Jefſer,; wherefore' 1 put 0.i0 the 7 : and 
(according to the 5th rule) 1 ſhould b my e 
nt if 1 do, the product will be o; and Q 
the dividual 286, the remainder is the fame. When - ET 
a id e be 2 0 g 61 0 
the dividend., and' put it Before 11 
d remainder 286: ſo bave 1 2865 * (a 397 


a- new dividual ; and becauſ . 
it conſiſteth of four plates, vix. a — 
place more than the diviſor, I ſeek. 2868 
how often 3 (the firſt figure of the 2695. 
diviſor) i contained ia 28 (the two. —;ék 
a SODAS _ . 10 


is 9 times 3. in 28 but multiplying 


my whole diviſor (385) thereby, 1 I bad the product 10 be 


2465, which is greater. than the dividual. 2865 ; where-- 
fare Lcbuſe 8, which js leſs. by an unit than 9.; and there-- 

- by I multiply my diviſor 285, and the product. is 3080; 
which. ſtill is greater than the ſaid dixidual ;. where fare I 


.chuſe other number yet-an unit lefs, viz, 75 and having 


mykiplied my diviſot thereby, the produdtt is 2695 4- which: 
is leſs than the disidgal 2865: wherefore I. pat 9.0 the 
quotientꝭ and ſubtract 269 5 from the dividual- 2865, and 


there remains 170. Then Idas 205 j-1363652 (3074 of 


dows' the lyſt figure (3) in che gli 1-444. 
vidend, and place it before the; . ee 32:0 
remainger” 170, and it makes 1393, of 22 ; 4 1 Wh | 
for a be dividual. Then (for tg 2866 


reaſon ahove ſaid) I ſecł bow of- .. * . 5 
ien 3. is contained in 17: the an- em reren 
- fen is. 573, but multiplying the fi: 193. 
ariſe thereby, the pzoduRt.is 192% 1340 
eater than the dividual; wheres  —, 
ir will bear 4, an git lels,. __ (163) EY 


38837238 © 


292,25 2A. 


$7 


* 
— 


EE 


"the quotient "to be 8063 and 45257 will 3 


GP — noble Mlunder: 5 


and by it I multiply the diviſor 385 ; and the product i is 
1540; which is leſs than the _dividaal-;-and-therefore.I 
put 4 in the quotient, and ſubtract the ſaid product from 
the dividual; and there remaineth 7 5 And thus the 
work is finiſhed ; and. I of dans I $3653, beiog divide 
by 38 557 or idr 385 equal 17 5 or 1 5 the quotle 
ot ohe. of thoſe. Reh is 39745 30 ds het is 163 
remaining. 
Aud thus the learner Veins well 85 in the method 
of the foregoing examples, he may be ſufficientiy quali- - . 
fed for the 52 — of any greater ſum or, number, in- 
to as many parts as he pleaſeth ; that is, he may. under- 
ſtand the method of dividing by a diviſor which conliffeth 
of 4, or 5, or 6, or any greater, number of places; the 
method. being the ſang: with 10 e e in 
every ref] 


* _ "1 X 4 a 1 y 


| oP, | vow es Fo 200 N ele 7 70 Fu 


© Other examplet in diviffon. n Wi 


8a « Bt + Ty? 


27986) 613684795 (198699196574) fem? een 


EL e 
a 1 rar 
275264 anche r 
＋ 251874 e 785496 

4 ” - 240907 | tk af 8. — N , . x, 
&, * %* r 19715 
1. a e * 1 105 15 7676584 8 

| l 167916 s - 223664 er a5 70 

— e | Rewains (135556). - 2 95 

80 if you- Aide 41386473 by 38536, you, will God 


akeg the 


work is ended. 

In like manner, if you 4000 divide 38467395 as 9 
483064, the quotient will be 7963. and the remainder 
after diviſion ** de r e 


5 


14 3775 " 770M 
"N36 - » Claim 


after the wor 


5 * 2 Divin of whit Numbers, ape 


| 4 : thee " 
$-+ 32's Hs . Ax ii tore} | 


$4 85 4 ad non; e, N e Fat k 


i 152 giren number be 4 e Wende ie 
number that bath ciphers ande ved ob the right fide 
thereof; omitting the ciphers, you may cbt off fo many 
Chvires from the right Hand of che Ber Ne as there are 
iphers before the diviſor, and let the remaining bimbers 
in the dividend be divided Mo the remaining dumber or 
numbers of the diviſor; obferviog this cation, that if af. 
ter your diviſion is ended any thing remain, you are to an- 
nen theretq the number or numbers that were cut off from 
the dividead®; and ſuch'new found number ſhalt be the 
*1 remainder. As for example : Let u A 
be required to divide 466 58 by 400. fe! e 0 16 
Now, becauſe there are two ciphers 


beſore the diviſor, I cut off as many 4 7 
pgutes from before the dinidend, . $A M05 
| viz, 2 ſo that 3 eee 
and the — hy will be TS 40s e 
there will temain 2; to which I an- OF 26 
nex the two figures (58) which © 04 
were cut off. from the dividend, and 
it makes 258 for the true remainder : | (258 58) 


ſo that I cogclude 46658 being di- 
_ vided by 460 o, be quotient will be 1 i In 258 remairs | 
ki is ended; as by the work in the margin. le, 

a. And bene it followeth, + that if the diviſor be 1, pro 
or an unit with;ciphers annexed, you may cut off ſo many cha 
Ggures from the dividend, as there are ciphers in the di- pt ic 
weg And then the hn br figures that art on the leſs inte 


. cn | 
3 s itnendi ſurt tum omi 
2 = 25 41 F TE 


| he beg ebb 20, NC te 
2 pr imam 8 r FOR prode dium . 2 
latem refiduum,, Sc. riſ. arith. pars 1. 


ee . | , 1 


irs 


= - 
— — 
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hand will de the quotient, and thoſe that ate on the right 
hand will be the remainder after the diviſion is ended A, 

thus: If 45793 were to be divided by 10, I cut off = 
laſt gute (3) with'a daſh thus, (357803) and the work 
is done; and the quotient is 4578, (tbe nuuber an the 


oft nauch of the daſh), and the remainder is 3 (on the right 


band). Ia like manoe?; if the fame number 35783 were 
to be divided by 100, L cot off two figures from the end 
thus, (457183) ] avd the quotient is 357; and the re- 
mainder is 83. Aud if I were to divide the ſame 
1000, I cut off three Ggures from the end thus, (4 51783). 
and the quotient is 45, and 783 the remainder, G. 

3. The general effect of dimſion is contained in the des 
finition of the ſame; that is, by baving two une qual num · 
bers given, to find a third number ia ſuch proportion to 
the dividend; as the diviſor hath to unit, or 1. It alſo 
diſcovers what reaſon or proportion there is between num- 
bers: ſo if you divide 12 by 4, it quotes 33 which ſhews 
the reaſon or proportion of 4 10 12 is triple. 
Tbe fetond effect is, by the ſupetſicial meaſure or con» 
tent, and the length of any oblong, rectangular paral- 
lelogram, or ſquare plane, known, to find out the breadth 
thereby; or contrariwiſe, by having the ſuperſicies and 
breadth of the ſaid figure, to find out the length thereof: 
alſo, by having the ſolidity and length of a ſolid, to find 
the ſupetficies of the baſe ; & contra. N 

The third effect is, by the contents, reaſon, price, va- 
l8e, buying, ſelling, expenſes, wages, exchange, intereſt; 
profit or loſs of any number of things, (be it money, mer- 
ehan diſe, or what elſe); to find out the contents, reaſos; 
price, value, buying, aling, expenſe, wages, exc hagge, 
inteteſt, profit, or loſs, of any one thing of like kiad. 

The fourth effect is, to aid, to compoſe, and to make 


other rules; but principally the rule of proportion, call- 


ed the golden rule, or rule , three 5*and the reduction 
of monies, weights, and meaſures, of one deriomination, 
into another. By it alſo fractions are abbreviated, by figd- 
ing a common meaſurer unto the numerator and devo- 
minator, thereby diſcovering commenſurable numbers. 
if you divide the value of any certata quantity by _ 

N & * . + 1 


* * © 
_ F 


<4. Of Diulianef odd Munde, Chap y. 


fame qu antity; the quotient diſcovets the rate or value of 


the integer. As if g yards of cloth colt 96 ſhilliags; if you 
divide 6; the value or price of the given quantity, by 8, 
the quotient will be 12 8. iich ch the: price or. lest 
1 of thoſe yards; & contra. 


If you divide: che value or prige: of Fn aoknown qoan- | 


tity by che ralue of the integer, it gives you in che /quo- 
tient that unknoum quantity whoſe price is thus divided. 
As, if 12 ſhillipg were the value of 1 yard, I would 
know how many yards are worth 96 ſhillings. Here, if 
you divide 96, the price or value of the unknown quan- 
| tity. by 12, the rate of the integer, or 1 yard, the quo - 
tient will be 8; which is wy _— of .yaids W 96 
Ane 7 7 305190, i OUS: 


Some anal, ue i hes gen, may be 72% 
| 1. Jollowing. . 
ah Due, I: if 22 things colt. 66 ſhilliogs, what will 1 
ſuch thing coſt? Facit 3 ſhillings: for if you divide 66 
by a2, the quotient is 3 for the anſwer. 80 if 36 yards 
or ells of any thing be bought or ſold for 108 l. bew 
much will 1 yard ur ell be bougbt or ſold for? Facit 4.1. 
for if you divide 108 l. by 36 e the Feen will be 


3 I. the wt * the integer. zl 
INRA as: * TWO n Ve. f * $6 (124 


"—" „ 


Oueſt. 2./1f-the expenſe, charges, " 1841 
| wages: of J yeats amount to 868 I. wiat! 7 
is the expenſe, chagges: or wages of 1 14 
year:? Farcit 124 l. for if you divide 868 IF 

(the-wages of 9 years) by 7 (the number = | 
ot yeats), the quutient will be 1241. lor . 


tlie n See the work. 5 (2) 


06 bw To Hp If the content of one 9 144 * 6, inches, 
| ſapesficial — be 144 inches, ang 

the breadth: of a board be 9 inches, 9 105 

how many inches of that board in 54 5 

length will make ſach- a foot? 6 - 

Facit 16 inches: for by dividing —— 


144 (the number of ſquare inches (0) 


diviſor 
ed, ad 
rightly 
tratiwi 


in. 


c J Of Divifon of whole Numbert. $5 
in aquare-foot) by (the inches in zlic breadth, of the 


board), the quotient is 16 for the number of inches in 


length of that board to make a ſuperficial foot. i 
. Lg. 4. If the content of an acre of ground be 160 
ſquare perches, and the length .. 
a farlong (propounded) be 80 80) 160 (2 perches 
perches, how many perches will cap 
there go in breadth to make an 160 
acre? Facit 2 perches; for if you — 
divide 160 (the bumber of perches ' (o) 


in an acre) by 80 (the length of 


the fur long in perches), the quotient is 2 perches; and ſo 

many in breadth of that furlong will make an acreeG.. 
Que 5. H there be 89 een 

3 dase bp into a — 47) 893 (19 deep in fle. 

tle, the front conſiſting of 47 

men, what number muſt there 47 

be in the file ? Facit rg deep 

in the file;\ for if you divide 455 

893 (the number of men) by . # 3 

47 (the number in the front), 00 

the quotient will be 19 in ) 

depth of the file. See the work in the margin, 

Queſt. 6. There is a table, whoſe ſuper- 
ficial content is 72 feet, and the breadth of 3) 92 (24- 
it at the end is 3 feet; now I demand what * 
is the length of this table? Facit 24 feet 6 
long; for if you divide 2 (the content f — 
the table in feet) by 3 (the breadth of it, 12 
the quotient is 24 feet for the length thereof, 12 
which was required. See the operation isn 
the margin. 8 | (o) 


The proef of multiplication and diviſion. | 

N 271 "c2h and diviſion interchangeably prove each. 
other; for if you would prove a ſum in diviſion, whether 
the operation be right or no, multiply the quotient by the 


diviſor ; and if any thing remain after the divikon'is-end- 


ed, add it to the product, which produ@, if your ſom-was 
rightly divided, will be equal to the dividend. . And con- 
cratiwiſe, if you would prove a ſum in mul:iplication, di- 

| F vice 


_ the product by the muliipli-» -- 


Of: Diviſion, of whale, Number(:, Chap,, FO 

va the product by the, multiplier, apd ao £ 26564 

Work vas rightly performed, the Bis obey 8 9 
be equal to the multiphcapd:, : HOI 805 * 7 — 

ample where the work is dae and . s rat 


Let 5654 be given to be-muttip] ed by;3242, 1 | re 
15 p 
the product will be ce 118 by, ths) 7555 & ter 
| work TO. „ ks 124.2613. We 29962," 8 yo 
Son | 4: £4. N 07 diba 3214 208 14 268 = 
15 12129 = === the 
And then if you divide. * 3242) 24814268 (7654 ti 
ſaid product 24814268 rue . Y og ei g 0: _ 
3242 the multiplier, the qua- 2699 1." Reit: , 
tient will be 7654. a ch wy — — id 47 Tate Pes 
the given Lo dd cn: Ws 9 
1 494620 g 
VP A WT he 
162t0, , 
: 12968 57 
5 h 12968 ; 
| ; ? = wh , _} Bly 5 
ta le manner, (to prove- .. © e 
a ſum or number in diviſion), 46,04 2428] $4: A 


if, 24814268 were divided THT" = 
by 3242, the quotient wil! 15 398 371 4; 
be found to be 7654. Then 38 6. oi 2m « 
for proof, if you waer; 2 einn edi To 3 0 
7654 ihe quotient, by 3242 22962 . ie 
the diviſor, the product Wil! 765% 24914268 (3242; 


on 
— 


amount to 24814268, equal 1D Fo os # 
to the; dividend, _ 4 fog + 
Or you may prove the laſt, | — fel 


or any other example in mul 18522 
tiplication, thus, viz, Divide 1 eee 


cand, and the quatient wWil! 321460 


be equal to the pe 557 85 306 16 
re . l Fr = *15308, 


From | 


Cap. of Divo d hoh Numbers. 57 
pom whbende there ariſeth” 3242) 245742860 (7654 


thiscorollary, That any ope- 
ration in diviſion may ber 22694 . 


proved by diviſion: for if al-. 21202 
ter your diviſion 17 ended, 19452 
you divide the dividend by +7. - 17506 9 


the quonent, the new quorient.. 16210 
thence ariſing will be equal to —— 
the diviſor of the fiiſt opera- 12968 
tion; for trial whereof, let 12968 
the laſt example be again” ; gf. 
peated. 85 _ (0) 


For wok aria divide. 7654) 24814263 (3242 


Ap e ee 11 10. 45064" + 
EOS he quotient .. N 41 (© 22962 5 

hege wil ee e „ 18522 
fror 3348. See the . 1 308 


"6, 011345 £9. 0918 29990 ; al 3% LM rare i; * 
0 n n 23 5 1-0 291 541 $1018 914 1 ia 
{ a Brew bo 10152736 Has, 5750 30616 
1216612 3540; 1 ad „ BITS. 
2 * 45 4 5 15308 
4 15208 


$995.64 4 A TI — (c) 


But in proving diviſion by diviſloh, the learger is to ob- 
ferve this following caution, That if 


after inis diviſan is ended, there be 765) 43876 (57 
any reniniader; he fore ydu gd abͥiu e 


to prove your work, ſubtract that 3825 
temaindlet outwf your 'dividead, ande v 
then work as in the following exam=- * 1 
ple, where it is required to divide 3335 
43876 by 765, the quotient _ 2 ——— 
rand the remainders 271. wid 4 
the wbik-i6 the margin; ls 4; 8 


Now, to prove this, work, faberat the remainder 79 0 
cut of the r idend 43826, and there remaineth 43605. 
for a no dividend to be divided by the former quotient. 
57s acd the — thence ariling is 765, equal to 
FS. FA the 


58 'ÿ Of Ref. bey d 
| the, given . diviſor, which proverh the operation to be i gen 


5 right. a 85 "ITY Fro 
F 43$76-- Pr te yg | g POTS, 2 

$ dl? ' "BAG; MHR I how 3 

= „ -17 or 4 leſſe 


9 Tis i e ee tion 


N — ——— — 


370 % 5 g > - | penc 

342 8 1 0, 5 

| 285 Ae Py in 2 

: 285 SE ths rally 
WIREE 4:6 + 4 7 . _ _— 4 

p C a ä 2 8 1 , Ef or b 
Thus have. we gone. through the four ſpecies of arith. Wi . or 


metic, viz. addition, ſubtraclion, multiplication, and di- 22 f 
viſion, upon which the following rules, and all other ope- mill 
rations whatſoever that are poſſible to be wrought by num- thinj 

bers, have their immediate dependence, and by them are pou 

reſolved. Therefore before the learner make a farther * 

itep in this art, let him be well acquainted with what hath og 


deen delivered ia the foregoing chapters. AY 

| ” Gb e B 10 
r — 

| orm 
f Nee eee 

; k a? | | tain? 


„Rent that which brings together two ot I wol 
more numbers of different denominations into 
one denomination ; or it ſerveth to change or alter num- 


ders, money, weight, meaſure, or time, from one denomi- Here 
nation to another; and likewiſe to abridge fractions to the and 
loweſt 4eems; all which it doth ſo preciſely, that the fill will | 
prt portion remaineth without the leaſt jot of error ot 1 


wrong committed: ſo that it belongeib as well to fractions 

as imegets; of which in its proper place. Reduction is 
Hue ſunt igitur illae ſpecis 4 ithmetices per quas oinnia quac- 
cungue deinceps — bm. vel quae per numeres ſeri 754 a 8 

-  wuntur; grare . quiſquis et ante omnia perdiſcet, Cem. FA. arithm. 
par. 1 5 FL | 844,454.14) 


6 generally 


Chap 8. _ Of Rediition:. 
generally performed either by multiplication-or un., 
From whence we may gather, That, 
2. Reduction is either: deſcending: or aſcending. | 
3. Reduction deſcending is, when it is required to re- 
duce a- ſum or number of a greater de omination into a 
lefſer, which number, when it is ſo redaced, ſhall be equal 


in value to the number ſirſt gien in the greater denomina- 
tion : as if a were required to know how many ſhilliogs,. 


4 

. 
. 

* 


pounds? or, how many ounces are contained in 45 hundred 
weight? or, how many days, hours, or minutes, there are: 
in 240 years? &c: And this kind of reduction is gene: 
faly performed by mukiplication t 

4. Reductioa aſcending is, when it is Ge to Feeduce- 
or bins a ſum or number of a ſmaller denomination into 
2 greater, which ſhall be e 48 to the given number: 
a5 ſuppoſe it were required to find our how many pence, 
thilliogs,” or pounds,” are equal in value to 43785 far- 
thinps.? or, how many hundreds ate equal to (or in) 3748 


pence, or farthings, are equal in value to an hundred“ 


pounds, Cc. er of eden is AR per- 
formed by-divifion.  * n 

5. Whes . e den to „ be vedveed- 
into another denomination, you are to conſider whether 
it ought to be reſolved by the rule deſcending or aſcending, 
ig. by multiplication, or diviſion, If it be to be per- 
formed by multiplication conſider how many parts of the- 
denomination into which you would reduce it are eon- 
tained in an unit or integer of che- given number, and 
multiply the ſaid given number thereby, and the product 


* thereof will be the auſwer tothe queſtion,” As, If" the 
um. dqueſtion were, . 16 38 pbands bow many. ſhillings ?/ -+ 
omi. Here I conſider, that in pouad ate 20 ſtulliangs, 38 
* and chat ilie number off ſtnillings in 38 pounds, 2 
Grit will be 20 times 33 z: wherefore- temltiply 38 * 

I ot by 204 and e procladt 1. 760. und = 

ions fillings ate containctt in 38 poonde, as id abe- 

on 13 margin. / ane = wer Un. 20 tee e end, 7 


"(Buy when there igt 4 denomination: or — 
between the number given and the bomber r uited 
Jou may, if you-pleafe,. reduce t into thewwem infeior 

omination, and then into the next lower ĩhan that, & c. 
bo FEI wail. 


90 1 multiply the ſhillings 2640 by 12, 


— 


Ps x : 
1 * 8 * 
* 8 2 
3 


„% 


nomination required, As ſor exam- 


Williags. la reduction deſcending 


or diviſors to make uſe; of io! the: teducing of; any num- 


c — 
pacil Ida have 8 into the de- 


ple: Let it be demanded, Io 132 
pounds how. many farthings? Firſt, 1 

multiply 132 (the number. of pounds 
giveo) by 20 to bring it into ſhillings, 
and it makes 2640 ſhillings. ' Then 


to bring them into pence, and it pro- 
duceih 31680, and ſo many, pence are 
Cc otained in 2640 ſhillings, or -132 
pcunds. Then do I multiply. the 
pence, viz. 31680 by 4 to bring them 


1940 farthings, (becauſe 4 farthings is : 126720 farth. diy 
a penny), and I find the orodudt there · hi 
oel to be 126720, and fo _ farthings are equal. i in (79 - thi 
lue to 132 pounds. The work is manifeſt in the margio, lue 
6. And if 'the number propounded to be reduced is to loy 


be divided, or wrought: by the rule aſcending, conſider 
how many of the 3 Are equal to an unit or 
integer in that denomimmãtion to which you would reduce 
your given number, and make that your nn and the 
given number your dividend; ad e 
the quotient thence ariſing will . 
number ſought or required. As for e 26400 (132 


example: Let it be required to re- * * 8) 
duce 2640 ſhillings into pounds 2 
Here L coaſider that 20 ſhillings are i #9", | 


equal to 1 pound ; wherefore Idi 6 

vide 2640 (the given number) b 6 

20, and the quotient is 132. and — 

many pounds are Contained in 2640. e 
4 | 
oe TT. 


dad aſcending, the learner is, adviſed _ YET 
70 fake. articular notice of the table ble ” 
Pe prank 17H in the ſcebnd chapter + GE 27 | 

this book, where he may be informed — A 2 


ber to any other denomination whatſoever, eſpecially 
AE monies, : weights: meaſures, time, and wes 


> 4; of 277 En a 
3 1e 82 . - ASL 


"4 
* 


WO, 


* : - 
EI. 
oO 4 


* 


* 


pony 
But in this place it is got convenient 10 meddle with foreign | 


. 
IDS 


coins, weights, or meaſures, . 
Bat if in reduction aſcending it happen that they i is a 
de nominatios or denominations between the number given 
and the number required, then yon may tedute your 
pumber given into the next ſupetior denomination ; and 
when it is ſo reduced, bring it into the next above that; 
and ſo on, until you have brought ĩt 08 the denomination 
required. As for example: 
Let it be demanded, In 1269 20 * how many 
pounds? Firſt I divide my given number. (being 3 
by 4, to bring them into pence, (becauſe 4 farthings 
make one penny); and thert are 31680 pence.” Then 1 
divide 31680 pence by 12, and the quotient giveth: 2640 « 
ſhillings. And theo 1 divide 2640 ſhillings by 20, and 
the quotient giveth r32 pounds; which ate equal in va- * 
15 to 1267 20 farthiogs, See the whtle work. as it t fol- 
weth. / 


Fl; — | 12) ; 200 22 | A A 
4 126720 (31680 (26410 (132 + 

„„ $0 0.0, 27722 

122 5 24 ; FY 5 * | 
eee Og 

: . 

— — — 
"RR omits, to 
24 . 3 5 
I ©). . . 228; 
a | 


7. ' Whew the br given to de „ 
of divers denominations, as pounds, fhillings, pence, and 
farthiogs; or of hundreds; quarters, pounds, and oun- 
ces, Vc then you are id feduce the bigheſt (or greateſt) 
denomination into the nen inferior, and add the: eunto the = 
eumber ſtanding ia that denomination, which your 
 greatelt or highelt numbet is reduced” to. Then reduce 

chat ſum in' o the next inferior detiomination; adding 

+ thereto the nütmibér ſtanding in that denomina tio. 
Do ſo until you have brought the number given 
22 by | into 


* a * 1 — * a # 
: eye * _ i 
v4 ; 
: N — 
2 9 
— 3 | 
a E LH 
- 
” 3 1 0 


— 


imo the eee eee z e d. 
* if it were required to 3 10 OI 
48 L. 138. 10 d, into pence: mY {3 got 

«ft; I bring 48 J. inte Thalliogs, tf 1 eres Nö 


_  by-mukiphiog-it by'20; and he 960 Milling 
product is 9607» ſhillings 3 +10 + "Add 13 
which 4 add che 19! ſhillings, —— 
and they mae 973. Then I 
multiply 973 by 12, to bring che 
a ista peace, and — 4 2 
make 14676 pence; to which! 1946 
add the 10 n and. theyymake. ': 973 4 | 
14686. pence for ihe anſuer. & 6 
N ges dhe wr dane. ae ane t ren! Ae 
Dar et Ne un Logat Wh Aae 8 
* ai he N t $32 ue — 
Ai een 51% Sanz ee 
8. If in reduction n 8 diviſion is ended, 
any ching remain, i N is of the ſame denomi- 
nation with the dividend. © * Nan 
Example. lo 4783 farikivgs, [ demand how any: 
pounds? View the followingioperation? * N 
Firſt, I divide the 8 ; 
given number of far«' 12) ao) 
things (viz. 4783) 4) 4785 ( 
by. 4, to bring ibem eg 
- Into pence, and the 4; 108 8 
+ quotientis1 195pencey Tf — 
and there remeaineth- * A Is 115 (19) Gilliogy 
after the work of di- 4 by 108 | 
viſion is ended, which, — 
48+ eee. e adm e- . 
= If its 15 2 14 Nennen nibh 3; 
0 409. 1. video derbe 1+ Ie agate. 4: 
2595 Peace (the Cid ba a Kardt eee 
Avetignt)» by #24 to ta 2845 53th ce ROY Lowe 
| xeduce/thean ite ut) n. $43.5 
lings, andahe quayient Reme(3) frthings 1 
99 ſhillings ; and et FPtg 
re is a remainder of "74 bien is 1 pence- „ e 
| 22+ $09, then diyide 99, .\hillings, (ths lalt deen) by 


£25218 20, 


* * 9 


" 
_- 


\ 


Gr 


om 975 filling | 


1195 (919 (4. pound | 


* 


Chap / of Reade. 83 
20; 10 ring ir loto ponies,” fn tb quotient , 4 and 


there remaineth 19 ſhillings : ſo that ? coded? that f in 
4783 {the" piopoſed Fader N there 1 4 
r 19 ſhillings, 7 pence, 3 färthings. 


b examples in reduggion uf goin, 
gb. 4331. how, mag 
ſhillings ? Fuck 6760 ſhillings ; for 438 pounds 


10. 


multiplying 438 by 20, the produce 20 
amounteth to ſa- much, See the 8 
work. | HE Ke irik 60 billings 
l Ast 2110 5 znick —_— —— ern 
ve Oueſt 3 9. la 8585 A ; 67. 
5 i "IE 
# r of pou by: 6, N all. 
| it into oils 1 Ry makes 9 $548 4.5 IF * os 
* millings; then multiply the ines * 1 775 NE 
d. by 12, and it produceth 112080 186 
* pence : thus. =. 
. 5 N 112080 penee 
ny; LG 


or i it may LINE reſolved thus,” vis. 25 ; 467 pounds 
Moltiply the given number of pounds * De e 


Ads. (467) by (240). the number [ñ 55 
pence in a pound, and the produt 1868 
is the ſame, viz. 112080 pence ; 934 
as by the operation appeareth. — 


Facit 112080 pence. f 


* 3 
Db. 3. In 4673 l. bow many 5673 pounds 
farthings 2 Firſt multiply the given” , 20 

0 number by 20, to bring it into ſhil- 11 3 113460 hillings 

4 lings, and it produceth 1 13460. ſhil- "4 

2 lings ; then multiply that product 2 

9 by 12, to bi ing it into pence, and I 4 I 

L it produceth 1361539 pence; then, 11392 __ 

8 laſtly, multiply the pence by 4, 1361520 pence 

| and it produceth 5446080 fer- + 

ad things. See the operation, Facit 5446080farthiogs 


Or 


oo of ; Weds 
1255 b might, have; Ihusz reßglved, piz i 
nity 7 the gi eninembef eee b.. 


number .o e. in a peynd),j 2 . 
fs cha Aigner leg by the ae 1155 


955 105 39650 poi: 5 „ers biag: 
e e 960 vas woe [AER al 1 ene 

jp me EEE 
N 764340 38 bB 19 £ ebene ii, 
1 82 4857 2001 we u . 0. 119 LON. 


4 Fac. Kaen farthiogs | 960 farthings 


1 OO thus : 10 5 AL 
into ſhiflings, and muff 
255 


= rr 
1 a5 4 


bel of Faechings in a gh 
by hkewife pr produced, 
Fast 2 wth 
1 £3673 125 75 1 Pence vs. 
„ d cee 8 | 0. 
7 boon lo ns e 
Wa a ner e IK 48 fartblogs 
| 2742 8 TAC: > gl y gin 43 
« 0768 . 228. . tee, en Nen 


2 
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* 12 4 . tz 14 
45384 5 
PF o * 
1 a * N * * Q fe F 
6 ; 9 nern dS ene 


 Farir 3446089 1 4 * 4. 1 090 t * * 


Rv 24 
5 52 A, 
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Theſe various ways of operation are expreſſed to in · 


, hos the judgment of the learner! with thei reaſon-ef the 


rule. More ways may be ſhewnj-but theſe are ſullcieat 
even e meaneſt cee. 649d. $102 


- 
_ - : . - 
+ : ® % # 2» 153414 * 115 : 
bY . ; „ 

— 1 1 - 9 | 1 9 86 
4 LI % 4 | - viy ” 147 181 1 341 * 
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7 1 — — 29. H 4 0 5 . 4 1 1147991 74 

r f tle. Cod N 4 
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md c An. N 


8. 
- Ost Ala 45 Nl. n ydl 2280 en Ind 7 Ta Ar | 
pit. I e be ee eee ., 816475 4 


reſalye:this queſtion; donſicer the 20 ; 
ſeykiſthertile of this! chapterz fahl! Ang gt 218 en 
work xs; yiouFares the dire}; 911 y WT $93 1 Mat- 
and; pow will find ale AHG THAAd Al 130 TAfiogs"* 
geen nher to amogne es: Anil hut got? 
419979 knee 11 2. te lune Sum 91 70d, 


mf" Nee 48 ** % > A 0 2 13 
2 bel. 0 rats anno on 10 Nv ey 


«ft ide W et Bubowy ot 03 b 183% EC 
am oy 1240 G bos ; 529% 6 i ns $0: 91 An. 
51 bb 22840! 1 nt 2 _ b- 7 0 3 263 Th 
boftanimoseb dd} 2 Aube 140112 Buborg A 
9713 5.9 170 L pF Hp 44 3 550 1 Fe? 

; 6464 thtt ak Of 10 O49 1477 
NE DAT . 2, 88 4 Sun fer 1g face 
Nut 0 7 h Kt {hg 197 72515 7 by12b:lnos 
518 160) eg H nina io! >01 lis za dazgeds 2idt No 
8 bas Yiguorgg oe di * 
vac Wal nacb 1 0 2 ©: Add2 77+ | 3 fare 
Pan rizchs 4 308 3.20 Mt is 47 1000 
dei h ene 1 At, 536 bung riet 
„This Lit, queſtion, or any other of this King,, VIZ. where. 
the number given to be reducat'% nhilterh of 406 veral de- 
nominations; may- be- more conciſeſ ly efolveg't 9 2 viz. 
When you" multiply che pounds pk e bar 2 
by 20, to bring them into ſflik. hy 1 27 5 1 45 * 
lags, ro the pröduek of the frſt 4 e * 5 Dig | 
figure add*the' figure” N el | 2 
in the place of aoits in the 2 * —— 
nomination of ſhillings * but W. 3 Frey Milling ings 
cauſe the firlt figure in the wal”? Tp Af 
tiplier is o, 1 ſay, © times 8 is - Pe 
nothing, but 61s 6, which | pat 18359 
down for the firſt f6gure in he 9176 
product. Theo, becauic the — 
multiplier is o, I go on no 110119 pence 
further wich it; for if I ſhould, 4 | 
the whole product would be o; —— 


— 


n · 


5. but . And when I come lan 440479 farthings 
9 


* l a EY” 
= = 
Vida: 
"7 
* - 


0. V Nn, Chapel 


to „ multiply . the ſecond ſigure in the multiplier, to the 

produd. of it I add the figyre ſſandiog io the place of tens 
id the denomination of ſbilliogs, which is 1 ; ſaying, 2 
times $.is 16 and (the end 1is 17. Then 1 ſet 
down 7, and. carry the wait to the product of the next 
figure, as is directed in the fifth rule of the ſixth chapter 
foregoing, and L finiſh the work. So that now qu, may 
have the whole product and ſum of ſhillings at one ope · 
ration, which is the ſame as before, And when you mul- 
tiply the ſhillings by 12, to bring them into pence, after 
the ſame manner, add to the product the number ſland - 
ing in the deporgigation of pence; and ſo when you mul- 
tipy the pence hy. to bring them into farthings, add to 
the product the gumber ſtanding under the denomination 
of farthiogs. . See the laſt queſtion thus wrought on the 
margin of the_preceding page. 

"After the method laſt preſcribed {which, if rightly 
confi dered, differeth not any thing from the ſeventh rule 
of this chapter] are all the followiog examples that are 
of the ſame nature wrought and reſolved. 

Queſt. 5, in 4375866 farthings, I demand how many 
pounds, ſhillings, - pence, and faithings ? 

To reſolve this queſtion ; firſt, I divide the given 
number of farthings by 4» and the quotient is 1093966 


perice 3 - 'and"there remaineth 2 after the diviſion is end- 


ed; which by. the eighth. rule foregoing, is 2 farthings, 
_ I divide 1093966 pence by 12, and the quotient 

91163 ſhillings ; and there remaineth 10 after diviſion; ; 
which, by the ſaid eighth. rule, is ſo many pence, viz. 


10 d. Then 1 divide 91163 ſhillings by 20, and the 


guotient is 45581. and there remaineth 3 ſhillings. So 
the work is finithed, and I find that in 4375866 farthings, 
there are 4558 J. 3s. 10 d. 2qrs. See 0 From 
following. | 


n 8 ee 
4 4375866 (1993966 9116/3 (538 3 74 
ET 71 280 10 „ Son ov nid 
| I Bs. 0 8 3. 4 
571 001 „ . een nn: 
g/ | 1837 1 zeitlich 
h Jo esd . 55 ug) 5 3 6 
——— — — QÄ— 
11 19 11 
12 e | 
38 76 16 
36 72 16 £ CW 2 "1 ' 
\ — cc — 
29. -: ee (3) 8. 
l 2 * 
| 26 (10) d. 6 
24 — 
(2) qrs. (7 Q ; 
4. 4. FA * Gre. 


Facit 4558—j—l0——z 


Duet. 6. In 4386 I. 1 demand how many groats ? 


To reſolve this queſtion, I 
reduce the given number of 4396 poveds 
pounds into ſhillings, and they * 


are 87720 ſhillings... Now. 1 . 
conſider, that in a ſhilling are 3 87720 inet 
groats; therefore 1 multiply the 1 5 
ſhillings by 3, and it produceth „ „ 8 
263160 groats. See the work. Feel a6 160 groms | 
This queſtion might have by otherwiſe lied | 
thus, viz. Conſidering | 


that in a pound (or 20 AY 4386 pounds... * — 


1 


ſhillings) there are 3 60 en in 20. 
times 20 groats, which —— - 
makes 60; therefore I Facit 203 160 groats in 43861. 

multiply the number of . 


pounds given by 60, and it produceth the ſame effect at 


one operation. See the margin, 
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Dueſt. 7. In 437 58 threepences, I dete to know how 


many pounds? 4, 
To reſolve this, and mapy fuch like Wetten! feſt, I hand 
divide my given number of threepences by 4, becauſe " 
4 threepences are a_ſhilling, and the quotient” is 109 39 
ſhillings ; and there remaineth a after the diviſion is end- a 
ed, which. is 2 threepences, (by the eighth tule of this Wil 
chapter), which are equal in valre to 6 d. Then I di- 8 
vide 109 39 ſhillings by 20, and the quotient giveth 5461. t 
and 19 8. remains: ſo that I conclude, in 43758 pieces 
of three pence per piece, there are $46 19 os 6d. as 1 
a by the work e. ＋ ne 
12 Jed J. 1 od 
4) 0 4995 bn (546-196 
a 
mai 
6 8 N \ 0 
e e | the 
er thre 
12 12 8 num 
MN hb, 34.3 3 ces 
38 19 billings . 20 
3 7 g 1 N Jou 
; 8 Fee 80, 
chli 60 — or 6 d. 79 20 
ber 
This 20 might bave been adviſe relolved hos 2 fh 
viz. Firſt, multiply the given number of threepences will 
| (437 58) by 3, the number of pence in threepence, and to | 
the produft (viz. 131274) is the number of pence equal fore 
to the given number of threepences; which number of der 
pence may be brought into pounds, by dividing by 12 and ces 
by 20, and the quotient you will 272 ro be equal a n vide 
. vir. e IPG * olg ON. 271 pen 
* ee * Si 7287 O00 8. 151 cau 
I OI ot tb ang thre 


8 r 
N at ao! c — 210 29 1% ( 5 Lind 
| A0 125 N, 


* n 
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J ——— 64 


Teo. Str Rs, 


114 Rem. (4 9) billings 


| ow 


Hem... 65) 
— 85 1 N 
or thus: Dis ide 


» _ 
L 1411. - 4 ws * 


the given number of 8]o) 437318 (546196 20 
4 


threepences by the 
number of threepen · 


des in à pound or 


20 ſhillings, (which 
you will find to be 


80, if you multiply 


20 8. by 4, the num 
ber of threepences in 
a-(hilling), and vou 
will "find the quote 
to be 5461. as be · 


fore, and a remain - 


der of 78 threepen-- 
ces; and if you di- 
vide thoſe 78 three-- 
pences by 4» (be- 


cauſe there are 4 
threepences in a ſhil- 


— 


80 


00 threepences, or 6 d. 


ling), yon will find the quote to be 19 8. and 2 three- 
pences remain, which are equal to 64. Which is the ſame 


that Was before found. 


WA: Lei. 


| %% Reduction. Chap. 8. 
1 „Quel 8. In 4785 l. 13 8. how ma of 134 d. 
N 47 3 ny pieces 3 
I bis queſtion cannot be refolved by reduQtion deſcend- 
ing or aſcending abſolutely, (becauſe 134 d. is no even 
part of a pound), but rather by them both jointly, iz. 
by multiplication and diviſion. For if you bring the num - 
ber given into halfpence, and. divide the halfpence by the 
halfpence in 13+, viz. 27, the quotient will be the an- 
ſwer : So having brougtit 4785 l. 13 8. into halfpence, 
I find it makes 2297112; which I divide by 27, (becauſe 
there are ſo many halſpence in 137 d.), and the quote 
gives $5078 pieces of 134d. and 6 halfpence remain o- 
ver and above. bſerve the work following. | 


© ͥ : n ms 4. 
478513 1 
20 aha 2 
5713 ſhillings - 27 * 
9 24 5 in a OO al; 
382852 2 
191426 


2297112 halfpence in the given number 
77) cs ig (35075 pieces of 132 d. 


* N Dee f 8 ; 
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3 WO Ry Fenn enen 
135 wie { - | BA 0 
. \ £9 * * 3 
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| 211 
1 0 189 * 
N \ : 2 -y F 93 
. * 
by Poe T8 
216 25 | 


Rem. (6) halfpence 8 5708 
| | I * haye produced the ſame anſwer, if you 'bkd re re- 
* "duced your given number into farthings, and divided by 


the farthings in 134 d. wiz, 54; (for Shops. the divi- 
* | dend 


- 


32 d. 
cend- 


even 
vz. 
num- 
y the 
e an- 
ence, 
cauſe 
quote 
in 0s 


7 I I 7 I as | before. See the x 
91 8e 024 
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dend and the diviſor muſt be of one denomination); and 
then you would have had a remainder; of 12 farthiogs, 
which: are equal in value to the former remainder of 6 
halſpence ;; as'you may prove at your leiſu fe. 
Que 9. la g 40 dollars, at 38. 4 d. per dollar, how- 
many pounds Sterling? : 28 8233 W 25061 ag > ve . 
. Firſt; bring your given number of dollars into pence, 
and then your pence into ageg s ME 200 B30 . 
pounds, accordiog to the for - — 388 - 
mer directions. Thus, in 48. 52 "I 
4d. (viz, a dollar) you will ; 
find 52 pence ; by which mul- 208 ©0578 
tiply 540 dollars, and is pro- 7 
ducetn 28080 pence ; which 5 
if you divide by 240, (the 2410) 480 840 (1171. 8 


pence in one pound), the 


quotient will give you 117 1. mY 
which are equal in value to 40 
540 dollars, at 4s. 4 d. per 24 
dollar. 5 LI 


The foregoing queſtion Fol 50> $06; hp" 
might have been otherwiſe... ; ' 349 4 
wrought thus; viz. Multiply W 
(549) your given number of | | 
ollars, by 13, the number 
of groats in a dollar (or 4 8. 8 ; 
4d. ). and it produceth 020 6þg) 50210: (117 15 
groats; Which divide by 60 So) 4 2 0 5 * 
(the;groats in pound. f % 6 ð 7 20 
ſhillings), and the quote is — r 23558 7 


work. adders” why 
" - 


: e ; : — 
T5) 5 Irv NT! 1} £933 KE Rn Sj? 


| ET . wal - 1 | w ' s © ! ag m_ * 1 ll. e 1 
4 = * == Derr 1 l +44: B53} — — -2; : « > 


Hog? a >, ; (0) 
| G77 4 


| divide the ſaid given number, ſo reduced, by the ſaid 


* 


* "Of Ma, Chap. 8 


Que. to. 1 386 pieces of 4 d. per piece, I 4. 
nd how maay pounds, ſhillings, and pence : 

Fiiſt, bring your given number of four pence halfpeony 
all into halfpencE; which you will do if you multiply by 


9, the number af balfpence in 44 d. and the product is 


4926474 halfpence; ; which are brought 1 into pounds, if 

you divide them by 24 (the hafſpence in a ſhilliog), and 
20 25" (ih ſhillings in a 8 It e 10 1. ys 9d. 
as Py the vow 


3 8 Ira Oo 
bases ' ierten tt. S120 4 
-Y.. OTL | * —— 
Ne N ze) ae 51129: ee 
20 4926474 (2652615 (19263 > ved 
48 . 8 
3 WR 
126, 5 | 
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1 TIS IS Facit 10263—9—9 
| * ee 4 * — bt ö | , 3 < 
167 | 6 2 n 
144 8 | 
Fo 4 1 (9) milling 6 
Rem, (a8) balfperce, ar 90. > HIS 


Quel. 11. In 43861. I dennad how y pieces of 
6d. of 4d. and of 2 d. of each an equal number? that 
45s to fay, What number of ſixpences, groats, and two- 
pences, will make-up 43861. and the number of each equal? 


The way to reſolve queſtions of ihis nature, is to add 


the ſeveral pieces into which the given rumber is to be 


brought, into one ſum, and to reduce the given num- 


ber into the ſame denomination with their ſum, and to 


ſum, 
3 S; 


9 98 4 


EAC 
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s of 
hat 


4 K 1 2 i # N w 
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ſum, and he quotient. will give you the exadt number of 
each piece. And after the ſame method wil we 1 
to n * 1 e gk via. | 


, 2 
— . * - 
, 4 2 s * — 1 x . « G . 
— * . 
* 
. 
. # » 
4 N - " 


— 4. d. d. 
86 Facit 87720 pieces of 6—4—2 


(0) * | | 

So that I conclude by the operation, that 87720 fix- 
pences, 87720 groats, and 877 20 twopences, are juſt as 
much as (or equal to) 43861, : or if you admit of 5 2. 
to be thus divided, it is equal to 5 ſfixpences, and 5 four- 
pences or groats, and 5 wopences. For if two right 
** lines (or two numbers) be given, and one of them be di- 
* vided into as many parts or ſegments as you pleaſe, the 
* rectaogle (or product) comprehended under the two 
* whole rigbt lines (or numbers given) ſhall be equal to 


all the reQtangles (or products) contained. under the 


L. whole line (or number), and the ſeveral ſegments (or 
parts) into which ihe other os (or number) INE 

% Zucl. a. 1.“ 1 
Another queſtion of the ſame natore with the laſt, may 


| be this following, viz. 


- Queſt, 12. A merchant is Gm 1481. ioto 
pieces of 135d, of 126, of 96, A 4d. * 


” x 
x 


Of Nin. 


4 | be vill have of each fort an equal number of Nee; Ive- 
* ſire to know the number? 


Do as you are taught in the luſt edeſion; oh! 404 


the ſeveral pieces together, and reduce the ſum into half- 


pence ; then reduce the ſum to be changed, viz, 148 J. 


into the ſame denomination, and divide the greater by the 
lefler, and in the quotient you will find the anſwer, viz. 
798 is the number of each of the pieces required, and 18 


retfidinerh; Which is 18 halfpence, by the eighth rule of 


this chapter. See the work as folloueih. 


| it en | 
100 | 137. 
240 pence ina pound. 3 
| 9: 
Gb ow , * 

36629 pence in 1481, 55 a t. 

11040 8 | 755 er 
89) 71949. (798 pieces -of each, ſort . = 

6g gs. 
2 We e wits 
LON 790 bi of cee 4% Seit 
| hey is pwnd £3 ; 


Rem (38) blfpnce, 
. Hyg: ene Te) = 
bard the tes fore the en "Om be 
, viz, Mvltiply ehe aver by the parts or pieces 
into which the gives number was reduced-; and having 


1 added ie ſeveral products together, if their ſum be £qual- 


to the given number, the anſwer is right ; otherwiſe not. 
So the anſwer to the 1Ith Welten e Was 2 yu» 
| « 5 a5 followeth, viz," W259 


87720 


Che FY 


era 


wh 


% - at. © ein. as. ns 2 
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Chap. 8. 


fourpences make '—— 1462 
pry; Cem make— 731 


wy > ES make — 2193 
87720 j 


The' total ſum of wad 4386 which 
was the ſum u to. be changed. 


The anſwer to the I 2th queſtion was 298, and 18 halfe 


pence remained after the work was ended. Now, the 
wrath of the work may be na as the former Was, viz. 


ee d. 

pieces of 134 make ——44——179—9 

. | pieces of 12 make —>»39—18 ——0 

7895 pieces of 9 make ——29——18——6 _ 
pieces of 6 make, — 19—19—0 

| pieces of 4 make. ——13—— 6——0 

and 18 hlfpence, or You Temains — rot oy 


—_— * 


The total ſum of wem — 8 148 — 


which total ſum is equal do Ft number that was fiſt given 
to be changed ; and therefore the operation was rightly 
performed, 33, | 


1 Redudtion of Troy weight. 


We now come to give the-learner ſome examples i in 
Troy weight; 'whetein we ſhall be brief, haying given ſo 
large a 2 of reduction in the former examples of coin, 
And now the learner muſt be niindful of the table of Troy 
weight delivered in the ſecond chapter of this book. 

Nueſt. 13. In 482.1b. 7 oz. 13 pw. 21 gr. how many 
grains? *. 

Malciply by 12, by 20, and by 24, taking in the fi- , 
gures ſtanding in the ſeveral denominations, according to 
the directions given in the feventh rule of this chapter, 
and you will find the product to be 2780013 grains, which 
is the number required, or anſwer to the er See 
the 1 work as followeth. 9 

| | 3 482 
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ſels ic 
reduc 
penn 

the 1; 


Fu 2780013 grains. 4+: 3. 19A 0 | 
Oueſt. 3-4, In 2580013 n i Gewand how many 
„ounces,-penny · Weights, and grains? 
This is but the foregoing queſtion Inverted, and is re · 
folved by dividing by 24, by 20, and by 12; and 1 an · 
_Twet is 4070) 10 13 pW. 2187 te ee 11g 
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21 


20 12) N Later 
24) 25860 615833 (5791 (482 
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Que t. 1 5. A merchant ſent to a goldſmith 16 ingots 
of ſilver, each containing in weight 2 lb. 4 oz.-and order- 
ed it to be made into bowls of 2 lb. 8 8 per bowl, and 
tankards of 1 Ib. 6 oz. ber piece, add falts of 10 oz. 
10 pw. Cher ſalt add ſpoons of Toz. 18 pw. Jet {poon, 
and "of elch an equal number ; 1 cefire?o' know iy of many 
of each ſort he muſt make? 

This queſtion is of the deten with 4051 pa and 
12th"queſtions foregoiog, and may be anſwered after the 
ſame method, viz” Firſt, add the weight of the ſeveral veſ- 
ſels into which the Ge | is to be made, into one ſum, and 
reduce them to one denomination, and they make 1248 
penn weights ; 3 then reduce, the weight of the ingot into 
the ſame denomioatiqn, viz. penny weights, and i: makes 
560 penny- weights; - and multiply them by the number 
ingots, viz, 16, and the product will give you the _ | 
of the 16 ingots, viz. 8960 penny weights ; then divide 
the product by the weight of the veſſels, viz. 1248; and 
the quotient giveth you the anſwer to the rr vis. 5. 75 1 
and 224 me remaineth over TO * * gal 


** of : > the. Aba © We, 
2— (4 ] ͥ o . 8 
$7 1 ot OE. I— 6— 0 
— | J o — 0 — 10 
28 5 — — 
20 | 
— Sum — 2— 8 
560 penny-weights 1 | 
"© go — 
; © — ' 62 oz. 
336 20 
W_ * 
—' 1248 PW. k 
1248) 8960 9 * veſſels of each ſort 
3739. v2 2 


Kew. (224) penny-weight: 


* 


+ x; 1 5 
78 # 15 an : Chap! 8. 


* . 


gall A The prof os; the 8 lleweth... 724 


1b. ok. pw. 48 a8 2 


PEE # bowls of 2— 8— o ger bowl i is 18 8.— 0 
-+ 4, 3 tavk,.of .1--, 6—. © per tank, is 10 6— 0 
7e of o—10—109 A ſalt is 1 
ſpoons of o— 1—18 per {| Pore + 1—1— 6 

224 penny - wn en #1 n 


. , 74 - 


el e ö fem: 3 40 


80 that, you oY the ſum of the weight of al the yelſels, 
together with the remainder, is 37.5, 40 Which is e- 


qual to the weight of the 16 ingots ee For if 
1 37 lb. 4 92, be reduced to penny weights, it makes #969 


| Redudtion of. Avoirdupois weight, fond | Nj 


Io reducing . Avoitdupois weight, the learner muſt A 
recourſe to the table of Aveirdopois weight. debrered 3 in 


the ſecond chapter foregoingngg 
Que. 16. In 47 C. 1 gr. 20 lb. C. os ls. 
how many ounces ? Multiply by 4, by 47—1—20 
28, and by 164 and the laſt product 4 
3 3 viz. 84992 vunces. 
| | 189 quarters 
: 28 
2 . vs 1512. i 
- e 15 2 380 . 
| 53 12 lb. | 
| 16. 
2 31872 
38% e 
5 — ? 22 


Facit 84992 ounces 


Oueſt. 17, In 84992 ounces, 7 demand how many 

C. qrs. Ib. and oz.? 
This is the foregoing adeſtion inverted ; and wil be 
* if you dryide by 16, by 28, and by 4; and the 
5 aoſwer 


Cha 
anſy 
in tl 


cha p. 3. of Neude 79 


anſwer is 47 C. my 1. 20 lb. equal to the given number 
in the foregoing queſtion, | 
28)” 4) C. gr. 1b. oz. 
16) 84992 (5312 (189 (471-1209 | 
8 28 16 
| . 
48 224 28 


12 

32 (20) pounds 
32 4 

(0) 


Oreſt. 18. A chapman buyeth of a grocer 4 C. f qr.- 
14 lb. of pepper, and ordereth it to be made up into par- 
cels of 14 lb. of 12 lb. of 8 Ib. of 6 Ib. and of 2 lb. and 
of each parcel an equal number: now 1 would know the 
pumber of each parcel 2 

This example is of the ſame nature with the 11th, 
12th, and 15th queſtions foregoing ; and after the ſame 
manner is reſolved, See the operation as followeth. 


. 1b, 

B 14 14 

55 ba, 12 

* 8 

17 6 

28 ef e 

140 > N e 442 lb. 
8 
42) 490 (11 
5 
70 Facit 11 parcels of each. 
42 . 
Rem. (28) pourds H Neauction. 


Of Reduction. 


80 | Chap. 8. 
Reduction of liquid meaſure. 555 

Dreft. 19. In 45 tun of wine, 45 
how many gallons? Multiply by „ 
4, and by 63; the product is — 
11340 gallons for the anſwer. 180 

Fg „ 

5+. 


Facit 11340 gallons 


— 


Qucſt. 20. In 34 rundlets of 


wine, each containing 18 gal- 34 
lons, I demand how many hogſ- 18 
heads? 3 — 
Firſt, find how many gallons 272 
are in the 34 rundlets, which 5.08 
you may do if you multiply 34 — 


by 18, the content of a fundlet, 63) 612 (9 hhds 

and the product is 612 gallons; s 

which you may reduce into hogf- 567 

heads, if you divide them by 63, — 

and the quote will be 9 hogſ- Remains (45) gallons 

| —_ nd 45 TER GO NO Facit 9 hhds 45 gall. 

Queſt. 21. In 12 tuns, how 12 

many rundlets of 14 gallons per 4 

rundlet? | : 78 
Reduce your tuns into gal- 

lons, and divide them by 144. 

the gallons in a «rundlet, and the I 44 

quotient (216) is your anſwer. 288 

See the work in the margin. 14) 3024 (216 rundle's 


» „ * 


| 84 Fa. 216 run. 


7 
Reduction 


Cl 


anc 


L 


. 8, 45 FIg8 | : -; 
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Reducbion of long meaſure. 


Oueſt. 22. I demand how many furlongs, poles, inches, 
and barley-corrs will reach from London to York, it be- 
ing accounted 151 miles? 


151 miles 
8 furlongs in a mile 
1208 furlongs 
40 poles in a ſurlong 


E 


48320 poles 
11 half- yards in a pole 


— — —— 


428832 
4832 


531520 half. yards 
1598 inches in half @ yatd 


* 


ds 


ns * p 
425216 
pall, 53152 
9567360 inches WT 
bas; 3  barley-coros in an inch 
Facit 28102080 batley-corns in 151 miles. 
| Oueſt, 23. The circumference of the earth (as all other 
Ales circles are) is divided into 360 degrees, and each degree 
into 60 minutes, which, upon the ſuperficies of the earth, 
are equal to*60 miles; now, I demand how many miles, 
furlongs, perches, yaids, feet, and barley-corns, will reach 
round the globe of the earth? | | 
run. 
ion ** 


H 2 569. 


> Of Reducfn. Chap. 8 


x 360 degrees 
Co minutes or miles in a degree 


| ang miles about the earth | 
furlongs ip a mile 5 1 


172800 furlongs about the earth 
40 peiches in a furlong 


6912000 poles or perches about the earth 
11 half: yards in a perch 


6912 
6912 


2)76032006 half- n about the earth 


(3801 6200 yards, viz, the balf. td 


3 divided by 2 
114048c00 feet about the earth 
12 inches in a foot 
abode. . 
114048 


13685 76090 Fen about the earth 
| 133 barley corns in an inch 


Facit 4105728000 bailey corns. 

And fo many will reach role the world, ce whole 
being 21600 miles. So that if any perſon were to go 
round, and g9 15 miles every day, he would go the whole 
circumference in 1440 days, which is 3 years, 11 mon: hs, 
and 15 days, | | 


a 4+ 


Reduction 


30 


Chap. 8- Reduction. 93 
Reduion of tie. 


Breſt. 24. In 28 years, 24 weeks, 4 days, 16 hours, 
30 minutes, how many minutes? 


* 
OD 


Years, weeks, days. hours. minutes. 
05 28— 24 4—16— 30 

52 weeks in a year | 
earth 95 {np 
60 
142 

1480 weeks 

7 | 


10364 days 
AT: 


ws 


41462- 
20729 


248752 hours 
608 9 ö 


14925150 minutes” , 
. * 
Note, That in reſolving the laſt queſtion after the me- 
thod expreſſed, there are loſt in every year 30 hours; for 
the year conſiſteth of 365 days and 6 hours; but by mul- | 
| tiplying the yeafs by 52 weeks, which is 364 days, you 
hole loſe 1 day and 6 hours every year, Wherefore, to find 
80 an exact anſwer, bring the odd weeks, days, and hours, 
hole into hours, and then multjply the years by the number of 
vhs, hours in a year, viz, 8766, and to the product add the 
hours contained in ti odd time, and you have the exact 
ume in hours; which bting into miautes, as before. See 
the laſt queſtion thus reloly Wn: | 


* 2 H 3 - Days, 4 


94 "EXITS ; e Chap. 8. 


Days, banrs. | Weeks. days, hours, 
28 . 05 224 —4—16 
172 1766 > 334121089 HE ai. 
172 730 24 
4 197. | 8766 hours in. a * 694 
228 2 248 
249592 N eee 5 22 1 4744 hours 


60 


— — — — 


14975520 min, in 28 years 00 4144 hours. 


So you ſee that according to the method firſt uſed to re- 
ſolve this queſtion, the hour; contained in the given time, 
are 2487523 but according to the laſt, beſt, or trueſt 
method, they are 249592, Which exceeds the former by 
840 hours, 

But for moſt occaſions it will be ſufficient to multiply 


the giyen years by 365; and to the product add the days 


in the odd time, if there be any, apd then there will be 
only a loſs of 6 hours in every year; which may be ſup- 


plied by taking a fourth part of the given years, and ad- 


ding it to the contained days. and you have your deſire. 


S = — 


Qucſt. 25. In 4386575 40 minuies, how many years: 
Pacit. 834 years, 4 days, 19 hours. 

| 8766 Years. days; hours, 

lo) 43865754[0 (7310959 . 


42 23 20128 

3 29815 8 

, 18 * b 26298 | { © 
6 n 

3 35064 . 
+ hc 24) SAL (4 days. 
— e e 


D re- 
ime, 
rueſt 


r by 


tiply 


days. 


Il be 
ſup- 


ad- 


re, 
ars: 


Urs. 


19 


eff, 


of this book. 


and diviſion, 


rules neceſſary for the under 
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Queſt. 26. I defire to know how many hours and mi · 
nutes it is ſiace the 


birth of cur Saviour 1677 | 

Jeſus Chriſt to this 8766 hours i in a year. 
preſent year, being —— 

. 1677 10062 

ears? Io 

This qveſlion i isof 11739 ths we 

theſamenaturewth 13416. 4 

the 24th foregoing,  ——— TIN 

and after the ſame 14700582. hours in 165 aa 

manner is teſolyed, 60 


" viz. Multiply. the. EE Obie” 


given number of 8820349 20 minutes in 1677 years, 
years by 97 66, and 
the product i is 14706582 hours; and that by 60, and the 
product i: 882034920 minutes, See the work, Fe 
Note, That as multiplication ard diviſion do inter- 
changeably piove each other ;_ ſo reduclion deſcending 
and aſcending prove each other by inverting the queſtion, 
as the 13th and 14th; and like wiſe the 16th and 17th que: 
ſtions fore going, by inver Bob. do interchangeably prove 
each other. The like may be performed for the proof 


of any queſtion in reduction whatſoever, 


Thus far have we diſcoui ſed concerning ſingle 2 
tic, whoſe nature and parts are defined in the ſecond, 
eighth, nirth, and tentb definitions of the third chapter 
For 1 reduction is not. reckoned or 
defined among the parts of ſiogle arithmetic ; yet, conſi- 
dered abſtractedly, it is the proper effect of multiplication 
And as for the-extraQtion of roots, (which 
ought to be handled in the next place as parts of ſingle 
arithmetic), we ſhall omit it in this place; and refer the 
learner.to Mr Cocker's decima/ arithmetic, which is (with 
great care and pains) now-publiſhed together with his loga- 
rithmetical arithmetic, ſhewiog the genelis or fabiic of 
the logarithms, and their general uſe in arithmetic, &c..; 
as alſo bis a/gebraical arithmetic, containing the doQrine 
of compoſing and reſolving an alng of with all other 

ſtanding of that wyſterious 


CHAP. 


Ae Oc. 
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of comparative arithmetic, viz. The relatleis of 
numbers one to another. 


* Omparative arithmetic, is that which is wrought by 

numbers as they are conſidered to haye relation 

one 10 another; and this conſiſts either in quantity or in 
quality. Vid. Boetius's aritb. lib. 1. cap. 21. 

2. Relation of numbers in quantity, is the reference or 
reſpe& that the numbers themſelves have one to another; 
where the terms or numbers propounded are always two, 
the firſt called e e and che other the conſequent. 
Vid. Wing. aritb. cap. 34. 

The relation of — in quantity confi in the 
abies. or in the rate er rea ſon that is found bet wixt 
the terms propounded ; z the differences of two numbers 
being the remainder found by ſubtraction; but the-rate or 
reaſon betwixt two numbers is the quatienuof the antece- 
dent divided by the conſequent, S0 21 and 5 being given, 
the difference betwixt them will be found to be 14 3 but 
the rate or reaſon that is betwixt 21 and 7, will be found 
to be triple reaſon; for 21 divided by 7, quotes 3, the 
reaſon or rate. Vid. Alſted. mathemat. ih. 2. cap. 11. 
4 122 

4. The relation of numbers in quality, (otherwiſe call. 
ed proportion), is the reference or reſpect that the reaſon 
of numbers have one to another: therefore the terms given 
ought to be more than two, Now, this proportion, ' or 
reaſon between numbers relating one to another, is either 
arithmetical, or . Vid. Alfted. mathemat, lib. 
2. Cap. 2 1. 

5. Ae pr proportion (by ſome called pro reſin) | 
is, when divers numbers differ one from another * equal 
reaſon ; that is, have equal differences. 

80 this rank of numbers, 3, 5, 7, 9, 11, 13. 15. 17, 
differ by equal reaſon, viz. by 2; as-you may prose. 

6. In a rank of numbers that differ by arithmetical 
proportion, the ſum of the firſt and laſt term being multi- 
plied" by half the number of terms, the product is the to- 


tal ſum of all the terms. 
| Or, 


p. 9. 


and 15. n | 4 
8. Four numbers that differ by,arithmetical propor- 


Chap.9: Of Relation, of Number ar 


or, if you multiply the number of the terms, by the 
en far e hoe at Fans, he ProBuft'in heap: 


tal ſum of all the terms. 


„ 


Leiten e * 
So 9, 12, and 14, being given, the double of the mean 
12 (viz. 24) is equal to the ſum of the two extremes” 9 


— 


tion, either continued or interrupted, the ſum of the two 
means is equal to the ſum of the two'extremes, 

So 9, 12, 18, 21, being given, the ſum of, 12 and 
18 will be equal to the ſum of 9 and 21. viz. 30. , Alſo 
6, 8, 14, 16, beirg.given, the ſum of 8 and 14 is equal 
to the ſum of 6 and 16, viz. 22, Cc. Vid. Wing, arith, 


cap. 35. 


9. Geome:rical proportion (by ſcme called geometrical 
progreſſion) is, when divers numbers differ according to 
right reaſon. - | ; a 
So 1, 2, 4» 8, 16, 32,64. Oc. differ by double rea- 
ſon; and 3, 9, 27, 81, 243, 729, differ by inp gear 
ſon; 4, 16, 645 256, &c. differ by quadruple teaſon, Ce. 

10. Io any oumbers chat increaſe by geomętrical pro- 
pottion, if yon multiply the laſt tetm by the quotient of 
any one of the terms divided by another of the terms, 


which being leſs, is next anto it; and having deducted 


or ſubtracted the fiiſt term out of that product, divide 
the remainder by a number that is an unit leſs than the 
ſaid quotient, the laſt quote will gire the ſum of all the 
teres. 8 | Wiles 

— 80 


. vs Of Relation of Numbers. Chap. g. 

So 1, 2, 4, 8, 16, 32, 64, being given; sf I abe 
one of the terms, viz. 8, and divide it by 

the term, which is leſs, and next to it, | 9 

i. by 4, and the quotient is 2; by 4) 8 (2 

which 1 multiply the laſt term 64, aud. 


the prodact is 128; from whence I ſub. 128 
tract the firſt term, viz. 1. the remainder 5 
is 127; which dived by the quotient 2, —— 


made leſs by 1, viz, 1, the quote is 127, 1) 127 ( 127 
for the ſam'vf all the given terms; as by 
the work in the margin; 


So if 4, 16,.64, 256, 1024, were given, the fin of all: 


the terms will be found to be 1364. 


For firſt, I divide 64, one of the tem, 1024 
by the next leſſer term, and the quo- 16) 64 (4 
tient is 43 by which I multiply the laſt — m 
term, 1024, and it produceth 4096 4096 
ftom whence I ſubtract the firſt term, 4, 4 
and the remainder is 4092 ; which 1 —— 


divide by the quote, leſs by 1, viz. 3, I wand 


and the quote is 1364, for the total 
ſum of all the terms; as per margin. 
80 likewiſe if 2, 6, 18, 54, 162, 1 
486, were given, the ſum or total of all 57 18 (3 
e terms will be found o be 7 8. See 
the work. | 1458 
| | DL. 2 
2) 1456 (748 


"$25 Tree geometrical proportiveals beiog-given, the 
fquare of the mean is equal to the rectapgle or * of 


ö the extremes, 


$08, 16 32, being given, the ſquare of the mean; viz, 
16, is 2 56, which is equal to the product of the extremes 
8 and 32; for 8 times 32 is equal to 256. 

12. Of four geomerrical proportional numbers given, 
the product of the two means, is equal to the product of 
the wo extremes, | 


8 8, 16, 32, 64 being given, 1 1 foy, that the 8. 


9. 
ake 


127 


all. 
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duct of the two means, viz, 16 times 32, which is 512, 


is equal to 8 times 64, the product of the extremes. 
Alſo if 3, 9, 21, 63, were given, which are interrupt 
ed, I fay, 9 times 21 15 n. to 3 times 63, Which is e- 
qual to 199. 
From hence ariferh hae precious em in arithmetle, 
which for the excelleney thereof i is * the golden rule, 
or rule of three. ; 3 | | 


Snares bg nt: 
| 6 The fi ngic rule of Three direct. 


HE rule of three (not anddlervedly called the 

golden rule) is that by which. we find out 4 
fourth number in proportion anto three given numbers, ſo 
as this fourth number ſought may bear the ſame rate, rea- 
ſon, or proportion, to the third (given) number as the ſe- | 
cond doth to the firſt; from whence it is called the rule of 
proportion, 

2. Four numbers are ſaid to be proportional, when the © 
firſt containeth, or is contained by the ſecond, as often as 
the third containerh, or is contained by the fourth. Vid. 
Ming. arith. cap. 8. ſe&. 4. 

So theſe numbers are ſaid to be proportionals, . viz, 3» 
6,9, 18; for as often as the firſt number is contained in 
the — fo often is the third contained in the fourth, 
viz, twice. Allo 9, 3, 15, 5, are faid to be propor- 
tiogals: for as often as the firſt number containeth the ſe- 
cond, ſo often the third number containeth the fourth, 
viz, 3 times, 

. The'rule of three is either ſimple or compound. 

4. The ſimple (or ſingle) rule of three, conſiſteth of 4 
numbers; that is to ſay, it hath three numbers given to 
find out a fourth, And this is either direct or, inverſe, 
Vid. Alfted: math. lib. 2. cap. 13. 

5. The fingle rule of three direct, is, when the pro- 
portion of the firſt term is to the bel, as the third is 
to the fourth; or when it is required that the number 
ſought, viz. the fourth number, muſt have the fame pro: 
portvon to the ſecond, as the third hath to the firit, 


n 


go The le rule of Three dired. Chap: i 10. 


6. 10 the rule of three, the greateſt difficulty.i is (after 
the queſtion is propounded) 10 diſcover the order of the 
three terms, viz. which.is the firſt, which; is the ſecond, 
and which the third. Which that you may underſtand, 
obſerve, That, of the three given numbers, two always 

are of one kind and the. other i is of the ſame kind with 
the proportional number that is ſonght ; as, in this que- 
ſtion, viz. If 4 yards of cloth coſt 12 ſhillings, what will 
6 yards coſt at that rate? Here the two numbers of one 
kind are 4 and 6, 7/2. they both ſignify ſo many yards; 

and 12 ſhillings is the ſame kind with the nymber ſought, 
for the price of 6 yards is ſought, - - , 

Again obſerve, that of the three given pumbers,. thoſe 
two that are of the ſame kind, one of them mult be the 
firſt, and the other the third; and that whieh is of the Tame 
kind with the.number ſought, maſt be the ſecond number 
in the rule of th?ee, And that you may know which of 
the aid numbers to make your firſt, and which your third, 
know this, that to one of theſe two numbers there is al- 
ways affixed a demand, apd that number upon which 
the demand lieth, mult always be reckoned the third num- 
ber: As in the forementianed queſtion, the demand is 
affixed to the number 6; for it is demanded, | what 6 
yards will coſt; and therefore 6 muſt be the third num- 
ber, and 4, which i is of the ſame denomination or kind with 
i, muſt be the firſt : and conſequently the number 12 mult 
be the ſecond. And then the numbers being placed in 
the forementioned order, will ſtand as followeth, ui z. 


Tard. als tae gn 1 Yards, | 
4 : 12 3 
7. Ia the rule of three direQ, . (haviog placed the « num- 
ber as is before directed), the next thing to be done will 
de, to find out the fou:th number in proportion: which 
that yoa may do, multiply the ſecond number by the 
third, and divide the product thereof by the firlt ; 
(which is all one) multiply the third term (or numhe 
the ſecond, and divide the product thereof by the DAY 
and the quotient thence ariſing is the fourth num 
ber in a diie& proportion; and is the number ſought, 
or anſwer to the queſtion ; and is of the ſame denomi- 
x | | nation 
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nation 3 8 ſecond aamber Et. "As thus: $34 the 


ſame queſtion be again repeated,. viz, If, 4 ds 5 A, 1 
colt ; ſhillings, What will 6 yards coſt ? x 4 


nd, Having placed r. e at ee Hr 1 
Fays bers according to the fixth,,, 838 0 7 "14 49h " 
vit Wl rule of this chapter, I Wal- If. 4. 12 * 18 
lue. tiply. (the ſecond numbet77)) 6 n -- 
will 12 by (the third pumber) bo te lt cer teams 

one and the product is, 72; 4) 75 18 ae 5 

ds; which product 1 divide by 2 Bf 12 Se | 


(the $:ſt number) 4, and 
the quotient thence ariing — 
is 18: Which is the fourth _. 

proportional, or number ;, 


” 

2 erer 
* 2 ene „ 

* 9 * 1 * 

- " 


ame Wl ſought, viz. 18 fhillings, — 

ber (becauſe the ſecond number " 7a) 

1 of is ſhillings) ; which is the $00 
ird, price of 3 as was required 40 the init See 
al- the work on the margig. CHIN 
uch Queſt. 2. It 1 C. of pepper colt . 1 Tn 
im- 21 J. how much will 16 C. colt at 7 * 255 77 16 

| is that rate? Mt; ee u 
t 6 To reſolve. this queſtion, 1 con- 15 (wn ++ £6547 p 
im- fider, that (according to the ſixth _ 126 n 
vith role of this chapter) the terms or © TRE 3 


51 — 


numbers ought to be placed dos, : 
© 336, 60 4. 


vzz, the demand lying upon 16 CG, 
it muſt be the third number, an 


2 


that of the ſame kind with it molt 28 | nt 
be the, firſt, viz. 7 C. and 20.1. —. 4 Tab 
(being of the ſame kind with tike HY SIN 
m- number ſought) muſt be the ſeco: 36 Z 
vill number in 15 queſtion.” Thea! — * 
ich proceed according. to the ſeventh. . th. 2 * . 
the rule, and multiply the 17 1 em: 3 Py: 
or der by the third, viz, 21 by 16, and the ca; is. 3365) 
by which 1 divide by the firſt number 1. 1 the quotient, 1 ; 
t; 431, Which is ihe value of 16 C. of pepper at the; rate of 
m- 211, for q C. See the work on the margin. | 
ht, 8. 1f when yoy bave divided, the produc of the ſe⸗ 
ni- end and third numbers by "The bit, any thing remeln 
on I aſter 
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after diviſion is ended, ſach remainder may be multiplied 
by the parts of the next inferior denomination that are 
equat to an unit (or integer) of the ſecond number in the 
queſtion ; and the product thereof being divided by the 

| 125 number io the queſlion, the quotient is of the ſame 
denomination with the parts by which you multiplied the 
remainder, and is part of the fourth number which is 
ſought, And furthermore, if any thing remain after this 
laſt diviſion is ended, multiply it by the parts of the next 
inferior denomination, equal to an unit of the laſt quotient, 
and divide the product by the ſame "diviſor, 2. the firſt 
number in the queſtion, and the quote is ſtill of the ſame 
denomination with your multipher, Follow this method, 
until you have reduced your remainder idto the Toweſt de- 
nomination, Cc. An example or two will make this rule 


very plain, which may be theſe fellowing. 

Que. 3. If 13 Yards of velvet (or any other thing) 

coſt 21 l. what will 27 yards of the ſame colt at that 
„ E ig, e oÞ 

Having ordered and wrought my numbers according to 

the ſinth and ſeyenth rules of this chapter, 1 find the 

quotient to be 431; and there is a remainder of 8; fo 

that I.conclude the price of 27 yards t be mote than 

431.: and to the intent that I may know how much more, I 

work according to the foregoing rule, viz, I multiply the 

ſaid remainder 8 by 20, (betauſe the ſecond number in the 

- queſtion was pougds), and the ptoduct is 160; which di- 

vided by the firſt number, viz.-13, it quotes 12, which 

ate 12 ſhillings; and there is yet a remainder of 4: which 

I multiply by t 2, (becauſe the laſt quotient was ſhillings), 

8 and the product is 48; which 1 divide by 13 (the fl 

1 number), and the quotient is 3 d.; and yet there temaia- 

6 eth: which 1 multiply by 4. and, the product is 36; 

which divided again by 13, it quotes 2 farthings ; and 

there is yet à remainder of 10: which (becauſe it cometh 

not to the value of @ farthing) may be be glected: or rather 

ſet” after the 2 farthings over the diviſor, with a line be- 

teen them; and then (by the 21ſt and 22d definitions 

ol che firit chapter of this book) it will be 5 of a farthiog, 

So that 1 — 2) that if 13. yards of velvet coſt 211. 

27 yards of the ſame will colt 43 l. 12 8. 3 d. 245 05 


— 
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which Fagion i is ten thirteenths of a ie be * | 
n as followeth. — | 


i 


we 13 2 1 85 27 eh | 


13) 567. (43 1- \ 
52 


OG 
39 


Remains 8 2 , 
Multiply 20 


19) 160 (t2 * 


* 
13 
1 30 
26 
Remains 4 
+ Multiply 12 
13) 48 (39. 
| 39 
Remans 9 
Multiply 4 
13) 36 (242 d. 
— „ „ 


RE 10 Facit 43—12—3—23F 


Nucl. 4. Another example may be this following, viz. 
If 14 W. of tobacco coſt 27 s. what will 478 Ib. cuſt at 
that te? 


13 Work 


0 1 MN Ae x: Three dived. Chap 10 
Work according to the laſt rule, 7 ou will find it | 
to amount-to 9218. 10 d. 1% qrs. ; and, by the bf 9 


rule of the geh chapter, 9218. may be aces to 46 alth- 
18. : ſo that then the whole worth ot value of the 478 lb. is, 


will be 46 J. 18. 1 * $. Th 2 
neee It as ** * 4 . ole work yet 


M 4 ” : . : | : ; l . 7 . 
* EN ; : 3 3 4 


e e, Wy ee 650 46. ie 
465, #8. 5 | [ 3.4 T 18 a 9 43 | | 8 
„„ 5 1 | wha 


28 . to tf 


* | 1 ii 5 26 3, 7. nom 
| ; FRE» 72 14 | 4 : (hilli 


Remains 12 | r= 2 | in ſh 
Multiply 12 2 10 8 


: . A : 4 
© x 7 4 1 
” i, 
; 7 0 
, 4 ; 


7 HELEN IO LIOL 14) 16 (1 dd 
eee ee 
LS CANT] Gu Wr: — E's: 
ic 8+) 1” Remains, | SR ithet ii yg ** 975 
1 Frucit 46 —1—10—12 
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ie 66 . In the tole of three it many times happbneth, that 
o 461, lun oe Gr(f'and third numbers be homogencal, tha 
478 lb. is, of one- kind, as both money, weight, meaſure, Cc. 
wort yer they may not be of one denomination, or perhaps the 


IP. 10, 
| fand it 


ou are te reduce both numbers to one denomination ; 


and likewiſe your ſecond number (if it conſiſteth at ay 


time of divers denominations) muſt be reduced to the leaſt 
name mentioned, or lower if you pleaſe | which being 
done, multiply the ſecond and third together, and divide 
by the firſt, as is direQed in the ſeventh rule of this chapter. 


And note, That always the anſwer to the queſtion is 


in the ſame denomination that your ſecond number is of, 
a 


or is reduced to, as was hinted beſorr᷑ e. 


Oueſt. F. If 15 onnces of filver be worth 3 l. 158. 


what are 86 ounces worth at that rate? 


la this queſtion, the numbers being ordered according | 
to the ſixth rule of this chapter, the-firſt and third dum 


bers are ounces ; and the ſecond number is of divers-de- 
nominations, viz. 31. 15 8. which” muſt be reduced to 
ſhillings, and the ſhillings multipliech by the third number, 
and the product divided by the fitftgives you the anſwer 


29577 | SS ON OE. 
0Z., J. 4. 9 * 
If ; Eg: 37 72150151 386 N 
20 15 WA | 
75 "42> 
86 . 
nenne 
y 450 re 
, \ — (20; 7." | 
15) 6450 (430 (21—1 ; 
60 + [4 at 6 . 22 t{ 12. a4; Mes 
hs" . © = 
rea BL One 
— - * 
( 10 chi 
91 N 


may both conſiſt of many denominations: in Which cafe: | 


in ſhilliogs, viz. 430 ſhillings, which are reduced to 21 l. 


ot 


* * 


, AP EDI "LY * 
7 
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10 reſolving: the, laſt queſtion, the work would hay: 
been the fame, if you 'had reduced your ſecopd number 
into pence ; for then the anſwer, would have been. 516 
Pence, ;« equal to, 21 141 108, ; or if you. bad reduced the 
ſecond. —. into farthings, the quotient. or | apſwer, 
would have been 20640 farthinge, equal to the ſame ; a3 
zou may prove at; your leiſure. . 
f A e 6. If 8 lb. of pepper caſt. 48. 8 d. - what wil 

SA gts, 14 lb. coſt ? 

In this queſtion the ficlt Kel TG is 8 Ib. ad the thicd 
is; wm C. 3 drs. 14 lb. which muſt be reduced to the ſame 
Aenomigation with the ürſt, viz. into pounds, and the 
ſecond number muſſt be reduced into pence; then multiph 
and divide according, to the ſeventh rule. for regoing, and 
You, will find the anſwer to be 47 penet, Which is re. 
duced into 251. 14 8. 6 d. 
r 

A 1 8 * 4 121. ei. * r e 


«£3. + 718200 4 I 48. 2 75 b F "34 0 © 4 114 
03 lu d em I e ac 
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P. 10 @vap; 16. . The Pig Ride of Three' 1e. 'S 
d har Lien 1. If 3 C. Ib. of raif 

u 0 If 3 C. 19r. 14 lb. of rai as colt 9 1. $, 
number what will 6 C. 3 qrs. 20 lb. of tlie ſame colt ? 9 

n 5160 Here the firſt and third numbers, each conſiſt of divers 
ed the denominations, but muſt be brought both into one denomi- 


nation, Cc. as you ſee in the operation that followeth. 
ve; 1 The anſwer is 388 8. which | is redaced into 191, . 


2 


n C. grs. lb, = 
If 3114, : 9g," eee 


4 20 4 i 
13 | | 191 19 27 
28 N r 
108 4 4 * . : 9 155 * 216 f 
7 27 0 5 5465 — ng———— | 56 
_-_ OE, $499 — 
378 en 1776 pounds 
10 1᷑5939 ſecond number 
enn | 
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3500 146664 (3 (19- C 
TW 134 | 7 bo 4 
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e | L 
J. $. 3024 3 
Nr et. . e 
n ür * Wenke 22 5 . * 
. 13 148 88 


her Ib 014 18: Nice 1 8 5 
277 8¹ H in 4 bee dead, 13 8. 44. wer let 
Er 6, lat me at that rate? 
— 2238 days, equal to 6 years, 48 4. es de 
N ds followiog. pege. I Hobreih ed n f 
un ge 997 gad 2103 AN * bib 1293 windy 4; 
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2 cede 
— Rem. 48 days 
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32 a 


61 Years. Jay "> 
48 Facit Cn 
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Oneft. 9. Suppoſe the LEVY rent of n houſe, a yearly 
penſion or wages be 131: I defire to know how much it is 
per day ? | 

Here you are to bring the year into days, and ſay, If 

365 days requite 73 J. what will 1 day require? 

Now, when you come to multiply 73 by one} the pro- 

duct is the ſame; for t neither muluplieth nor divideth; 
and 73 cannot be divided by 365, bebauſe the di viſor is 
digger than the dividends, wherefore bring the ) 1% into 


* 


ngs . 


10. 


© 
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ſhillings, and they make 1460; which divide by the firſt 
number 365, and the * is 4 ſhillings for the anſwer : 
as you ſee in the work 


Days. © 17. Day. 
H 365 73 I 
f x1 n eb 


365) 146 (48. 
Ne Feracit 48. per day. 


N — 
Oe 10. A merchihi bought 14 pieces of broad- 


doloth, each piece containiog : 28 yards, for which he gave 


after the rate of 13 8. 6x d. per yard. Now, I deſire to 
know how much he gave for the 14 pieces at that rate? 
Firſt, find out how many yards are in be 14 pieces; : 
which you will do, if you multiply the 14 pieces'by 28, 
(che number of Yards in 3 piece), and it makes 392. 
Then ſay, If 1 yard coſt 135. 64 d. what will 392 yards 
coſt ? Work as followeth j and the anſwer you will find 
io be 127400 halfpence; which reduced, make 2651. 8s, 
49.: for after you have multiplied your ſecond and thied 
numbers together, the product is 127400; which, ac- 
cording to the ſeventh rule, ſhould be divided by the firſt 
number: but the ficſt numbet is 1, which neither multi- 
plieth nor .divideth; and therefore the quotient or fourth 
number is the ſame with the product of the ſecond and 
third ; which is in balfpence, becauſe the ſecond 9 


| wa fo reduced, See the work as, OW Ne 


7 * 
m * . * 
g * . \ 
7 das * * ” " 4 1 . - * : 8 *% ><. 
. 


. : "I . = . 1 y : + a9” bn 
WITTE 31 ELIT n $14124) 7 = 9 
- 


er mn 
: + \ * 


21 e an 


— 
a 

I 4 * * 

Cs — 


** 


0 Fhe ſage Ru of Thee ures. Obap: To, 


: * 


4 nay 4-44 257 Fi» of) 20 ny, 8 206 F417 7 * C343) 
"14 
: 112 
een 
0 — T 
7 8 c 392 222 in the 14 Pieces 
Tard. ; ; F. : d. 2 Farc. 
If 1 : 1965 :: 392 
| 12 33z the ſecond number 


„ x 


— 9 
1 70 1 | | 
75 13 dns 78 +. 5 
e n 
e Rag on, 20 E (265, 
IEA —— —— 005 
1 e, ii. a. 
 Hatfp " 525 r K by tr hes Hs voy Bod 
Ls. Aer 1 1 $8 #1 1 87 ; C AFR 9:01 : 
Wks Ca ZHW-#4 3:10 Rep i * 
Pie Ti 1547 29% e £ . 


0 " "i 1 4 


k . e eee wy © Wo 

. n 2 1 | Bi — — : | 
ie Labiyib d Eu f 8 fillings 
PTL” "Rem 8 hulls or n 


* 2 . 
* « $7 LA 


Sul. 110 * r TE 20 2 of broad cloth, 
and gave for f it after the rate of 148. 104 d. per ell Eng- 
liſh. Now, I demand how much he paid for the whole 
after that rate? 

Bring your ells into quarters, and your given yards into 
quarters; the ell Engliſh is 5 quarters, and 420 yards are 
1680 quarters: then ſay, If 5 quarters colt 14s. 102 d. 


(or 715 tarthings), what will 1680 quarters coſt ? Fad 


2 Sol. 58. See the operation followiog. 
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A 840 
"bg FRA of | 1688. | 
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178d. -=—,- 96]0) | 
nt 5) 12020 (240240 (2501. 
715 qrs. - 10 192 
20 1 
F 20 4180 
12 Rem! 240 qrs. or 5 5. 
10 
giv e | ern eee 
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Facit 250-5 , 
: Lust 12 A dtaper boaght of a merchant” 50 pieces 
th, of kerſey, each piece containing 34 ells Flemiſh (the ell 
1g- Flemiſh being 3 quarters of a yard), to pay after the rate 
ole of 8 8. 4 d. per ell Engliſh; I demand how much the 30 
| pieces Coſt him at that rate? 
"to Firſt find ont how many ells Flemiſh are in the 5@ _ 
ar pieces; by multiplying 50 by 34, the product is 1700; 
4 which bring into quarters by 3, it makes 5100 quarters ; 
cit then proceed as in the laſt queſtion, and the an wer you 
will find to be 102000 pence, or 425 |. See the opera - 
tion as followeth. | ; 
* 5 If 7 
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POR 13. A goldſmith bought a das of 2old * 
weighed 14 lb. 3 0z. 8 pw. for the ſum of 514 l. 4s. 
demand what it ſtood him i io per ounce? nf. 60 clings 
or 31, See ys Work. | 
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Oueſt. 14. A grocer bought 4 hogſheads of ſogar, each 
weighing neat 6 C. 2 qrs. 14 lb. which colt him 2 l. 88. 6d. 


per C. I demand the value of the 4 hogſheads at that rate? 


Firſt find the weight of the 4 hogſheads ; which you 
may do by reducing the weight of one of them into pounds, 
and multiply them by 4. (the number of hogſheads), and 
they make 2968 lb.: then fay, If 1 C. or 112 lb. coſt 
21. 8s. 6d. what will 2968 lb. coſt? Facit 641..5 8. 


3 d. as by the operation. — | 
70 1 C. . qrv. . 
28 : 
. 
If 112: 2—8—6 :: 2968 53 
15 20 .- » 582 B oe. 
an : PA Ib. in 1 hd. 
48 5936 4 hhds. 
12 237444 — __, 
hs 14840 2968 lb. in 4 hhds. 
102 — — 12) aſo) | 
48 112) 1727376 (15423 (i28]5 (641. 
- . 607 34 . 
p 560 24 8 
. 5 ſhilliogs 
448 96 
257 63 
e 
336 3 pence 
33 
— 5 0 
10). Facit 64—5—3 
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Queſt." 15. A draper bought of a merchant 8 packs of 
cloth, each containing 4 parcels, and each parcel 10 pieces, 
and each piece 26 yards, abd gave after the rate of 4 l. 
16 8. for 6 yards; now I deſire to know how much he 
gave for the whole? Anſ. 66561. 

Firſt find aut how many yards there were in the 8 packs, 
and by the following work you will find there are 8320 
yards: then ſay, If 6 yards colt 41. 16 s. what will 8320 
yards colt? GW. 


F; . FLY packs 
& 4 
32 parcels 
10 
220 pieces 
26 
( Yards. 1 Tard. . 445 
If 6 : 4—16 : 8320 6 
| 20 96 3 a 
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| 10. By 


104 The ſingle Rule of Three direct. Ohap: 10. 


Chap» 10. The ſingle Rule of Three dire. 105. 


10. By this time the learner is, as 1 ſuppoſe, well ex- 


Se erciſed in the praQtic and theoretic of the tale of three di:! 
i re& ; but at his leiſure he may look over the following 
4 queſtions, whoſe anſwers are given, but the operation put- 
poſely omitted, as a touchſtone for the learner, thereby 
10 to try his ability in u hat hath been delivered in the for- 
Phe mer rules. | ee, 
20 Oueſt. 16. If 24 lb. of raiſins coll 6 8. 6 d. what will 
18 frails cc ſt, each weighing neat 3 qis, 18 lb.? Am 
"= 241. 178. 3d. 7h . 
Qucſt. 17. If an ounce of filver be worth 5 ſhillings, 


what is the p:ice of 14 ingots, each ingot weighing 7 lb. 
. 'vz. 10 pw.? Anſ. 313 l. 58. | | 
5 Srl. 18. It en cloth colt 101, 16s. 8 d. 1 
demand how many ells Engliſh there are in the fame,. , 
when the ell at that rate is worth 8 8. 4d.? Anſ. 26 clis \ 
Englth,. | | 
Deſt. 19. A factor bought 84 pieces of ſtuffs, which 
coſt bim in all 537 l. 12 5. at 5 s. 4d. per yard, I demard 
how many yards there were in all, and how many ells 
Fogliſh were contained in a piece of the ſame? Anſ. 2016 
7 yards in all, and 19 ells Engliſh per piece. 1 
Oueſt, 20. A draper bought 242 yards of broad - cloth, 
which coſt him in all 2541. 108. for 86 yards, of which 
he gave after the rate of 21's. 4 d. per yard, I demand 
how much he gave per yard for the remainder ? Ax/. 


208. 10 r d. per yard. 49 | 
Que. 21. A factor bought a certain quantity of ſerge 
and ſhalloon, which, together, colt him 226 l. 148. 10 d. 
the quantity of ſerge he bought was 48 yards at 3 8. 4d. 
per yard; and for every two yards of ſerge he had 5 yards 
of ſhallo>n;z I demand how many yards of ſhalloon he had, 
and how much the ſhalloon coſt him per yard? Anſ. 1 20 
yards of ſhalloomat 11, 168. 544; d. per yar. 
- Queſt. 22. An oilman bought 3 tuns of oil, which coſt 
lim 151 J. 145: ; and fo it chanced that it leaked out 85 
gallons; but he. is minded to fell it again, fo as that he 
may be no loſer by it, I demand how he muſt ſell u per 
gallon? nf. At 48. 64346. per gallon. | 
Breſt. 23. A merchant bought 6 packs of cloth, each 
pack containing 12 cloths, which at 8 3. 4 d. per ell Fle- 
| K 2 mith, 


— 
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miſh, coſt 1c 80 l. I demand how many yards there were 
in each cloth? Anſ. 27 yards in each cloth. 
 — Oueſt: 24. A gentleman hath 5 36 J. per annum, and 

his expenſes are, one day with anather, 18s; 10 d. 3 qrs. 
I deſite to know how much be layech up at the year's end? 

Anſ. 1911. 38. x qn. . 

Queſt. 25. A gentleman expendeth daily, one day with 
another, 27 $. 104d. and at the year's end layeth up 
3401, I demind how much is his youre income? Auſ. 
848 J. 148. 44 d. 

Quest. 26. If I fell 13 yards for 01. 108, bow many 
es Flemiſh ſhall I ſell for 283 J. 178, 6d. at that rate 


Anſ. 5045 ells Flemiſh, 
Queſt: 27. If 100 l. io 12 months gain 61. Jatereſt, 


bow mach will 751. gain in 1 ſame _—_ and at the 


fame rate? aſe 41. 103. 

Queſt. 28. If 100 J. in 12 months gain 61. intereſt, 
how much will it gain in 7 montks at that rate? Af, 31, 
10 9, 

Dueſt. 29. A certain 5 rer put out 73 J. * 12 months. 
and received principal and intereſt 8 1 I. I demand at what 
rate per cent. he received intereſt? Anſ. At 8 par cent. 

Queſt. 30. A: grocer, bough: two-cheſts-of ſugar, the 
one weighed neat 17 C.'Fqrs, 14 1b. at 2 J. 68. 8 d. per 
Ci. the other weighed neat” 18 C. 1 qr. 21 lb. at 44 d. 
per 1b. which he mingled together; now I defire to know 
how much a C. weight of this mixture is worth 5 Anſ. 
7 I. 45: 3 d. 2483 d rs. 

Queſt. 31. Two men, vie, A and B, departed both 
from one place; the one goes eaſt, and the other welt ; 


the ore. travelleth 4 miles a- day, and the other 5, miles a- 


day; bow far are they diſtant the th wy after their de- 
parture? Mnf. 81 miles. 

Queſt. 3 2. A flyi yiog every. day 30 miles, i is purſued the 
4th day after by B, poſting 50 miles a-day : dow the 
queſlion is, In how many days, and after how many miles 

travel will A be overtaken: ? More's aritemetic, cap. 8. 


gueſt. 7. 
Anſ. B overtakes him in 12 days, when they have tra- 


yelled 600 miles. 
11. Tue general and * cron of the rule of three 
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direct is contained in the definition of the ſame ; that ĩs, 
to find a fourth number in proportion to three numbers : 
given, as hath been fully ſhewa in all the foregoing ex- 
amples; - _.. at 

The ſecond eſſect is, by the price or value of one thing, . 
to fiod the price or value of many things of like kind. 

The third effect is, by the price or value of maay 
things, to find the price of one; ar by the price of many. 
things, (the ſaid price being one}, to find tbe price of 
many thiogs of like kind, _ | A” 

The fourth effect is, by the price or value of many” 
things, to find the price or value of many things of like 
_ The fifth effect is, thereby to reduce any number of : 
monies, weighis, or meaſures, the one ſort into the other, 
as in the rules of reduction contained in the eighth chapter 
foregoing, Examples of its various eſſects kave been al - 
ready giren®.. | | 5 We 


' The proof of thi rule" of throe direct. 


12. The rule of three direct is thus proved; viz. 
Multiply the iſt number by the 4th, and note the- 
ptoduct; then multiply the ad ae bs the 2d: and if 
this product is equal to the predu@ of the 1ſt and h. 
then the work is rightly pet fot med; otherwiſe it is erro- 
neous, . 3 _ 
So the firſt que ſtion of this chapter (whoſe anſwer oer 
ath number we found to be 188.) is thus proved, viz. | 
The 1ſt number is 4; which multiplied by 18 (the 4) 
produceth 52; and the ad and 3d numbeis arE 12 and 6 
which multiplied together, produce 72, equal to the pro- 
duct of the 3ſt and 4th j and therefore I conclude the- 
work to be rightly pe formed. 1 
8 Always obſerving, that if any thing. remain after you - 
have divided the product of Wand 3d numbers. by; 
the. y(t; ſuch remaioder, in proving the fame, muſt be 
* added to the product of the 1ſt and 4th numbers, Whuſe 
ſum will be eyual to the product of the ad and 3d; the 
1 ad number being of the ſame denomination with the 4th, 
4 and the iſt of che ſame * & 
* 3 . : ” 


- 
— . = 
- 1 9 
„„ * . 


* 

. 

3 
. 
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80 the. fourth queſtion of this chapter being a again re · 
peated,.viz. If 14 lb. of tobacco colt 27 8. what will 
478 lb. coſt at that rate? the asſwer (or 4th: number) 


was 46 l. 2.8. 10d. 1.9r. xx: Which is thug proved, viz, 
- Bring the fourth number into farthings, and it makes 
44249; which multiplied by. the 1ſt number 14, pro- 
duceth 6194 88, (the remainder 2 being added thereto,) 


Then, branch [ rednce'my 4th number into farthings, I 


reduce my 2d (dig s) iato farthings, and they are 


1296 ;, which mültiplied by the 3d number 478, their 
produd i is 619488, equal to the product of the 1ſt and 


: _ numbers; wherefore I conclade the operation to be 


This is an infallible-way to prove the rule of three 
dire; and it id dedaced from the 12th ſection of the 
9th chapter of this book. 


Thus much concerning the fogle rule of three direct; 


and 1 queſtion not}, but that by this time the learner is ſuf- 
kciently qualified to reſolve any queſtion pertinent to this 
rule, not dependivg upon fractions or geometrical magni- 


- tudes, Thoſe that are deſiross to'ſee-the demonſtration: 


of this rule; let them read the fixth chapter of the inge · 
nious Mr Kerſey's appendix to Mr Wingate's arithmetic; 
or the ſixth chaptet of Mr Oughtred's incomparable clavis 
mathemeatica : by both which-authors this rule is largely 


-- + "demonſtrated, being grounded upon the 16th 7 
20 * fixth book of Lord's elements. * | 


pj d. 
— 


3 e's AP: an: 
4 7 he ſi 1. rule of Three inverſe. | 


EE golden OY or role by” nee eee is, 


when there are three dumbers given-to find # 
fourth in proportion to the three gives numbers, ſo as the 


fourth proceeds from the ſecond according to the ſame 
rate, reaſon, or proportion, that the birt proceeds from 


the third. Or the proportion is, 


As the third number is in boportien dd e firſt, ſo is 
whe ſecond to the found, . "Alfted. math, lib. 2. cap. 14. 


| — N given were 8, 12, _ 


- 


- N | : 
Ll * 
9 
. 
* v £24 4 4 
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and it were required to find a fourth number in an inverted 


oportion to theſe ; I ſay, that as 16-(the third dumber) 
is the double of the firſt term or number 8-3 ſo muſt. 12 


(the ſecond number) be the double of the fouith ; 4o wilt 


you find the fourth term. or number to be 6. And ae, in 


the rule of three direct, you multiply the ſecond and third 


together, and divide their produQ- for a fourth propor: - 
tional number : ſo, 

2. In the rule of three inverſe, you muſt multiply the 
ſecond term by the firſt (or firſt term by the ſecond), and? 


divide the product thereof by the-third term, ſo the quo- 


tient will give you the fourth term ſought in an inverted. 
proportion, The ſame order-being obſerved in this rule, _ 
as in the rule of+three direct, for placing and diſpoſing of} 
the given numbers, after your numbers are placed, in or- 
der to know whether your queſtion is to be reſolyed by-- 
the rule direct or inverſe, obſerve the.general rule follow 

ig. 

5 When your queſtion is ſtated,” and your: nombers - 
orderly diſpoſed, confider, in the fs it place, whether the: 
fourth term, or number ſought, ought io be more or leſs: 
than the ſecord term; which you may eaſily do: and if it- 
is required to be. more or greater than the ſecond term,” 
then the leſſer extreme muſt be your diviſor ; but if it re- 


quite leſs, then the-higheſt extreme muſt be your. diviſor; 


(io this caſe-the firſt and third numbers are called extreme. 
in reſpect of the ſecond); and having found out your di- 
viſor, you may know whether your queſtion belong to the 
rule ditect or inverſe: for if the third term be your divi- 
for, then it-is inverſe; but if the firſt term be your divi- 
Wy then it is direct: As in the following queſtions,” © 

Queſt, 1. If 8 labourers can do a certain piece of work 
in 12 days, in how many days will 16- labourers a 
ſame? Anſ. In 6 days. 

Having placed the numbers: lab. days. lab: 
according te the fixth rule of 83: 12 : 16. 


the tenth chapter, I coofider __ 
that if 8 men can finiſh the. 16) 96 (6 days 
work in 12 . 16 men will 96 

do it in leſs or fewer days than {io + 6 days. 
ta . therefore the biggelt ex: Hrn 


tteme 


— 
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tzeme mult be the diviſor, which is 16; and therefore it 


is the- rule of three inverſe : whereſore I multiply the firſt 
and ſecond numbers together, iz. 8 by 12, and their 
product is 96; which: divided by 16, quotes 6 days for 
the anſwer.” And in ſo many days will 16 lebourers per- 
form a piece of work, when 8 man can do it in 12 days. 
Roe, 2 If, when the meaſure (viz. « peck) of wheat 
colt 2 ſhillings, the penny · loaſ weighed (according to the 
fandard ſtatute, or law of England) 8 ounces, I demand. 
how much it will- weigh when the peck is worth 1 8. 69d, 
accordiiig to the ſame tate or. eee 4 100. 


73 pw. 8 gr. a 
Having placed abd ny tt 2 | | 
oed the given numbers accor- , . hs | 4. d. 
ding to the fixth and _nioth; 2:8. 1—6 

rules of the tenth chapter, I 12 24 12 
conlider, that 19: 64. „ 
peck, the penny loaf will 24 32 18 
weigh more than at 28. per 16 

petk ; for as the price decre - — ez. pw. gr. 
ſeth, the weight iner eaſeiß; 18) 192.(40--13+8. 
and as the price incteaſeih, ſo. 1 81 

the weight diminiſhes: where- 18 
fore becauſe the third term — 
requires more than the firſt, Rem. 12 

rhe leſſer entteme muſi be be 20 
diviſor, via 1d. 6d. or 18d. —V— 
and having fidifhed the wok, 18) 240.(19 -. 
Lind the anſwer to he 1002. 1440 

I pWSe 8 gr.; and ſo much — 

will the penny-losf weigh: 60 

when the peck of wheat is BI 3% 

worth 1 8. 6d. according io —t 8. 

the given rate of 8 ounces, Rem. 6 

when the peck is worth 2 FIX 
ſbillings: ; U Ur IL, ares 


| in. ihe is. | 2 : FOR 144 6 „ 54 
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Oueſt. 3. How many pieces of money or merchandiſe; 
at 208. per piece, are to be given or received for 240 
pieces, the value or price of every piece being 12 ſhillings?" 
Anſ. 1 44 pieces. For if 12 s. require 240 pieces, then 
20 8. will require lefs; therefore tbe bigger extreme muſt 
be the diviſor, which is the third number. See the work. 


Se. piec . 48 Fo 


— 


Jo) 288[o (144 pieces zt 20 5. er pete 


but: 


Oueſt. 4. How many yards of 3 quarters broad, are 
required to double or be equal in 
meaſure to 30 yards, that ate 5 grs. long. gr.. 
quarters broad? Anſ. 50 yards. 5 30 :: 3 

For ſay, If 5, quatters wide re- N 

quire 30 yards long, what length — 
will 3 quarters broad require? 3) 150 (50 yards. 
Here I conſider that 3 quarters. , 9 


— 


broad will require more yards iban 18. - 
30; for the-oarrower. the cloth. — 
is, the more in length will go to (0) 
make equal meaſure with a broad- A 

e piece. | hn,” of 


; Dueſt, 5, At the requeſt of a friend, I lent in n 


for 12 months; he promiſing to do me the like conrteſy. 
at my neceſſity; bur when F came to requeſt it of him, * 
A e OM could 


4 * * 
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could let me have hut 1 50 l.: now I deſive to know bow 
log I may keep this money to make plenary ſatisfadlion 
for my former kindneſs to my fried ? Auſ. 16 months. 
I "og if 2601, will require 12 mooths, what will 1501, 
require? 150 l. will require-more time than 12 months; 
therefore the leſſer extreme (via. 150) muſt be the divi- 
ſor; multiply and divide, and you will find the fourth in. 
rerted proportional to be 16, And ſo mary months [ 
ought to keep the 150 l. for ſatisfaction. 

Qucſl. 6. If for 24 8. I have 1200 lb. weight carried 

6 miles, how many miles ſhall 1 800 lb. be carried for the 
— money? Anſ. 24 miles. 
Que ft. J. If for 218. IL. have 1200 Ib, weight carried 
36 miles, how many pound weight ſhall I haye carried 24 
miles for * ſame money? Anſ. 1800 b. weight. 

. Oueſt. 8. If 100 workmen in 12 days finiſh a piece of 
work or ſervice, how many workmen are ſufficient to do 
the ſame in 3 days? Auſ. 400 workmen, 

Queſt. 9. A colonel is beſieged in a towp in which are 
roc ſoldiers, wih proviſion of victuals only for 3 months; 
the queſtion i is, How many of his ſoldiers mult he difrails 
that his victuals may laſt the remaining ſoldiers 6 months! 
Anſ..500. he muſt keep, and diſmiſs as many. 


Oueſt. 10. If 201. worth of. wine is ſufficient for the 


ordinary of 100 men, when the tun is-ſold for 30 l. how 
maby men will the fame 20 l. worth ſuffice when the tog 
is worth 241.? Anſ. 125 men 

Puefe. 11. Ho. much plaſb is ſufficient to line a cloak, 
which hath in it 4 yards of 7 er wide, when the 
pluſh is but 3 quarters wide? Anſ. o yards of pluſh. 

Queſt, 12. How many yards cf canvas that is ell wide, 
will be rates to line 20 yards of ſay that is 3 quar- 
ters wide? Anſ. 1%. yares. 

Queſ. 13. How many yards of mattipg that is two 
fact des, wHl-cover a floor that is. 24 foot long and 20 
foot wide? An, 240 foot. 


Duet. 14. A 2 — of ſoldiers coubiting, of loco, 
are 10 have re coats, and each coat to contain 2 yards 


2 quarrers of cloth, that is 5 quarters wide, and they 


as to de. os with. miles Gar is 3 rr wide; 


* 4 


exchai 
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1 demand how many yards of ſhalloon will line them ? 
2 166667 * or 41664 yards. | 

Lueſt. 15. enger makes a journey in 24 days 
when the * is 12 hours long, I delire'to know in how 


many diye he will go the ſame wh en the day is 16 hours 


long? Anſ. In 18 days. 

9ueft. 16. I borrowed of my friend 641. for 8 months, 

nd he bath occaſion another time to borrow of me for 

12 months, I deſite to know how much I maſt lend to 

make good his former kindueſs to me? Anf. 42 . 138. 
d. 

0 4. The general and firſt effect of the rule of Wiep i in- 

rerſe, is contained in the definition of the ſame; that is, 

to find a fourth term in a POP ou inverted to the three 

numbers given. 


The ſecond effect is, by two prices or values of rwo | 


ſereral pieces of money or merchaodiſes known, to find 
how many pieces of the one price are to be given for ſo 
many of the other; and conſequently to reduce and ex- 
change one ſort of money or merchandife into another : 
or contrariwiſe, to find the price of any piece given to de 
exchanged in an inverted proportion. 

The third effect is, by two different prices of a mea- 
ſure of wheat bought or ſold, and the weight of the loaf 
of bread made anſwerable to one of the prices of the mea- 
ſure given, to find out the weight of the ſame Joaf anſwer- 
able to the other price of the faid meaſure given: or con- 
trariwife, by the two ſeveral weights of the ſame priced 
loaf, and the price of the meaſure of wheat anfwerable to 
one of thoſe weights given, to find out the other price of 
- meaſure anſwerable to the other weight of the ſame 
oaf, 

The fourth effect is, by two lengths and one breadth 
of two rectangular planes known, to find out another 
breadth unknown; or by two breaths and one length 


given, to find our ker lengrh unknown, in an inverted | 


proportion, 


The fifih effect is, by two times, and a capital ſam f | 


money bortowed or lent, to find out anocher capital fum 


anlverable to one of the given times ; or otherwiſe, 


yy two capital ſums, and a time anſwerable to one of 
them 


\ 
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them given, to find out a time anſwerable to the other ca - ems 
pital ſum in reciprocal reaſon, | ort 

The ſixth effect is, by two different weights of car. the f 
riage, and the diſtance of the place in miles or in leagues MW 409 
given, to find another diſtance in miles anſwerable to the 
ſame price of payment; or otherwiſe by two diſtances in 
miles, and the weight anſwerable to one of the diſtances 
(being carried for a certain price), to find out the weight 
anſwerable to the other diſtance for the ſame price. 

The ſeventh effect is, by :wo numbers of workmen, 
and the time anſwerable to one of the numbers of work- 
men given, to find out the time anſwerable to the other 
number of workmen in the performance of any work or 
: ſervice: or contrariwiſe, by two times, and the workmen 
aoſwerable to one of thoſe times given, to find out the 
number of workmen anſwerable to the other time, in the 
performance of any work or ſervice. 

Alſo by two prices of proviſion, and the number of mes 
or other creatures nouriſhed for a certain time anſwerable 
to one of the prices of proviſions given, to find out ano- 
ther number of men or other creatures anſwerable to the 
other price of the proviſion for the ſame time: or contra- 
riwiſe, by two numbers of men or other creatures nouriſh 
ad, and one price of proviſion anſwetable to one of the 
numbers of creatures given, to. find out the other price of 
the ſame proviſion anſwerable to the other number of crex- 
tores, both being ſuppoſed to be nouriſhed for the ſame 
time, Oc. as in the foregoing examples is fully declared, 
To prove the operation of the rule of- three inverſe, 
multiply the third and fourth terms together, and note 
their product; and multiply the firſt and ſecond together: 
and if their product is equal to the product of the third 
and fourth, then is the work truly wrought ;. but if it 
falleth out otherwiſe, then it is erroneous : $9990 
As in the firſt queſtion of this chapter, 16 (che third 
number] being multiplied by 6 (the fourth number), the 
product is 96; and the product of 8 (the firſt number) 
multiplied by 12 (the ſecond number) is 96, equal to the 
firſt product; which proves the work to be right. 

Ard note, that if in diviſion any thing remain, ſuch 
| . remainder 


+% . ” 


erable 
an- 
to the 
ontta- 
uriſh 
pf the 
ice of 
" crea- 
» ſame 
lared. 
verſe, 
d note 
ether! 
> third 
t ik it 


chic 
), the 
mber] 
to the 


„ ſuch 
ainder 


Chip. ti. The double Rule" of Three de. 115 


remainder muſt be added to the product of the third and 
fourth terms; and if the ſum be equal to the product of 
the firſt and ſecond (the homogeneal terms being of one 
denomination), the work is righy. | N 


c A A . XI. 
The double Rule of Three direct. 


E have already delivered the rule of ſingle propor» 
tion, and we come now to lay down the rules of 
plural proportion. | | 
1. Plural proportion is, when more operations in the 
role of three than one are required before a ſolution can 
be given io the queſtion propounded : therefore in que - 
ſions that require plurality in proportion, there are always 
giren more than three numbers. | 1 7 oe 
2. When there are given fire numbers, and a ſixth is 
required in proportion therennto, then this ſixth propor- 
tional is ſaid to be found out by the double rule of three, 
as in the queſtion following, viz. , 
If 100 l. in 12 months gain 61. intereſt, how much 
will 751. gin in 9 months ? ad dk 
Queſtions in the double rule of three, may be re- 
ſolved either by two ſingle rules of three, or by one ſingle 
rule of three compounded of the five given numbers. 
4. The double rule of three, is either" direct, or elſe in · 
verſe. | 17 F 
5. The double rule of three direct is, when unto five 
giren numbers a fixth proportional may be found out by 
two ſiagle rules of three dire, on. | | 
6. The fire given numbers in the double rule of three 
direct conſiſt of two parts, viz. firſt,” a ſuppolition ; and, 
ſecondly. a demand: the ſuppoſition is contained in the 
three firſt of the hve given numbers, and the demand lies 
in the two laſt : As in the example of the fecond role of 
this chapter, viz. If 100 l. in 12 months gain 61, intereſt, 
what wilt 75 J. gain in 9 months? Here the ſuppoſition is 
expreſſed in 100, 12, and 6; for it is ſaid, If 100 J. is. 
12 months gain 6 1, -intereſl : ard the demand lieth in 7; 
Ee be and 
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and 9; for it is demanded, how much 75h wl gain in 
9 months? 

7: The next thing i is to diſpoſe of. the 8 
ia due order and place, as a preparatiye for reſolution. 
Which that you may do, ſirſt, obſerve which of the given 
numbers in the ſuppoſition is of the ſame denominatioa 
with the number required; for that muſt be the ſecund 
number (in the firſt operation) of the ſingle rule of three; 
and one of the other numbers ia the ſuppoſition (it matter 
not which) muſt be the firſt number; and that number in 
the demand which is of the ſame denomination wich the 
firſt, muſt be the third number: which three numbers be- 
ing thus placed, will make one perfect queſtion in the ſingie 
rule of three : As in the forementioned example, firſt, 1 
conſider, that the number required in the queſtion, i is the 
iatereſt or gain of 75 I.; therefore that number in the 
ſuppoſition which hath the ſame name, | 
viz, 61, which is the intereſt: or gain 100: 6:: 755 
| of 100 l. muſt be the ſecond number 
in the firſt operation; and either 100 6r. 12 (it matters 
not which) muſt be the firſt number: but I: will take 100;. 
and then for the third number I put that number in the 
demand which hath the ſame denomination with 100, 
which is 75, (for they both ſignify pounds principal); and 
then the numbers will ſtand as you ſee in the margin. 

But if I had for the firſt number put the other number 
in the ſuppoſition, viz. 12, which riſes 12 months; 
then the third number mult have been © 6 

which is the number in the demand 12:6 :: 9 
which hath the ſame denomination with | 

the firſt, viz. 9 months; and then they will ſtand as in 
the margin. 

There yet remain two numbers to be diſpoſed of 5. and 
thoſe are, one in the ſuppoſition, and 
another in the demand : that which is 100 : 6 : 75 
af the ſuppoſition, I place under the 12 9 
firſt of the three numbers; and tbe Or thus 
other, which is of the demand, I 4 
place under the third number; and 12:6:: 9 
thee two of the terms in the ſuppo- 3 
ion will ſtand one over the other in 
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the firſt place, and the two terms in the demand will ſtand 
one over the other in the third place, as in the margin. 

8. Having diſpoſed or ordered the given numbers-ac- 
cording to the lalt rule, we may proceed to a reſolution. 
And, firſt, 1 work with the three uppermoſt numbers, 
which according to the ſirſt diſpoſition are 100, 6, and 75; 
which is as much as to ſay, If 100 l. require 6 J. intereſt, 
how much will 7 5 I. require? which, by the third rule of 
the 11th chap:er, I find to be direct, and by the ſeventh 
and eighth roles of the 10th chapter 1 find the fourth pro · 
portional number io be 41. 105. ; ſo that by the forego- 
ing ſingle queſtion 1 have diſcovered how much intere(t 
751. will gain in x2 months ; the qperation whereof fol- 
loweth, on the left band under the letter A. And having 
diſcovered how much 75 J. will gain in 12 months, we 
may by another queſtion eaſily diſcover how mach it will 
gain in 9 months; for this fourih number, thus found, I 
put io the middle between the two loweſt numbers of the 
five, after they are placed accordiag to the ſ:venth rule 
of this chapter; and then it will be the ſecond term ia 
another queſtion of the rule of three, the numbers beings 
r | Sh e 0s 

12 : 4—70 :: 9, where the firſt and third numbers 
are of one denomination, viz, both months, and may be 
thus expreſſed :. If 12 months require 41. 10 8. intereſt, 
what will 9 motiths require ? and by the third rule of the 
11th chapter, I find it to be the direct rule; and by work 
ing accordiog to the directions laid down in the ſeventh, 
eighth, and ninth rules of the 1ath chapter, 1 find the fourth 
proportional. cumber to the laſt ſingle queſtion,. to be 3 l. 
78, 6 d. which is the ſixth proportional number to the fire 


given numbers, and is the anſwer to the general queſtion. 


"The work of the laſt fingle queſtion is expreſſed on the: 
right ſide of the page, under the leiter B, as followeth, 
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So that, dyn "Y foregoing! operation, I conclude; chat if 
100 J. in 12 months gain 61. intereſt, — will 8˙⁰ 31 
7s. 6 d. ia 9 months after the ſame 
rate. The anſwer would have been 12 : 6 22 9 
the ſame if the five given numbers 1o0 75 
dad been ordered according to the ſe- | 
cond method, viz, as you fee in the margin, 

For, fiiſt, 1 fay, If 12 months gain 6 I. what will g 
months gain? This queſtion I ſind. to be direct by the thi:d 
rule of the 11th chapter; and by the ſeventh and eighth 
rules of the 10:h chapter, I find abe fourth proportional 
number to theſe three to be 41. 105. Thus 


% 
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Thos 1 have found out what is the intereſt of 1001. for 
9 months; and I am now to find the intereſt of 75 J. for 
months : 10 effect which, I make this fourth number 
(found as before) to be my ſecond number in the next que- 
tion, and ſay, If 100 l. require 41. 10 8. what will 751. 
require? This queſtion I find, by the ſaid third rule of 


the 11th chapter, to be direct; and by the faid ſeventh, 


eighth, and ninth rules of the 10th chapter, I ſind the an- 
ſwer to be as before, viz. 31. 7s. 6d. 3 

This rule bath been ſufficiently explained by the fore · 
poiog example; ſo that the learner may be able to reſolve 
the following, or any other queſtions pertinent to the double 
rule of three direct, whoſe anſwers are here given; but the 
operations are purpoſely omitted, to try the learner's abi - 
lity io the knowledge of what has been before delivered. 

Que. 2. A ſecond example in this rule may be as fo]- 
loweib, viz, A carrier receiving 42 ſhillings for the car- 
tiage of 3 C. weight 150 miles, I demand how much he 
ovpht to receive for the carriage of 7 C. 3 qrs. 141;. 50 
miles at that rate? Anſ. 368. 9 d. ba 

Que. 3. If a regiment of 936 foldiers eat up-351 
quarters of wheat in 168 days, I demand how many quar- 
ters of wheat 11:232 ſoldiers will eat in 56.days at that 
tate? Anſ. 1404 quarters. 25 

Queſt. 4. If 40 acres of graſs be mowed by 8 men in 75 
days, how many acres ſhall be mowed by 24 men in 28 
days? Anf 480 acres.. | 

Dueft.. 5. If 48 buſhels of corn, or other ſeed, yield 576 
buhels'io 1 year, how: much will 240 buſhels yield:io 6 
years at that tate; that is to ſay, if there were ſowed 240 
buſhels every one of the & years? Af. 17280 buſhels, 

Quest. 6. If 40 ſhillings is the weges of 8 men for © 
days, what will be the wages of 32 men for 24 days? 
Anſ. 768 ſuillings, or 38 l. 88. | 

Queſt, 7. If 14 hories eat 56. buſhels of provender.in 
16 days, how many buſhels will 20 horſes eat in 24 days? 
Auſ. 120 buſhels, fs] 

Rueſt, 8. If 8 cannons in one day ſpend 49 barrels of 
powder, I demand how many bariels 24 cannons will 
ſpend in 12 days at that rate? Anſ. 1728 barrels. 

Luc. 9. If in „ confiſtivg of 7 perſons, there 
3 | are 
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are drunk out 2 kilderkins of beer in 12 days, how many 
kilderkins will there be drunk out ia 8 days by another 
family conſiſtiag of 14 perſons? Anſ. 48 gallons, or 2 
kilderkins and 12 gallons. 18 | 
Que. 10. An uſurer put 75 l. out to receive intereſt 
ſor the ſame, and when it had continued ꝙ months, he re- 
ceived for principal and intereſt 781, 7 s. 6d. I demand 


at what rate per cent. per annum he received intereſt! 
Aaſ. at 6 per cent. per annum. ©. | 


N :AME 
The double Rule of Three inverſe. _ 


1. THE double rule of three inverſe is, when a que- 

IJ tion in the double rule of three is reſolved by 
two ſingle rules of three, and one of thoſe fingle rules falls 
out to be inverſe, or requires a fourth number in an invert- 
ed praportion ; for both queſtions ate never inverſe, 

2. In all queſtions of the double rule of three, as well 
zoverſe' as direct, you are, in the diſpoſing of the five given 
numbers, to obſerve the ſeventh rule of the 1.2th chapter; 
and in reſolving of it by two fingle rules, obſerve to make 
ehoice of your numbers for the firſt and ſecond ſingle que- 
tions according to the directions given in the eighth rule 
of the ſame chapter, as in the example following, viz. 

- Dueſf, 1. If 100 l. principa! in 12 months gain 6 l. in- 
tereſt, what principal will gain 3 . 7 s. 6d. in 9 months! 
This queſtion is an inverſion of the firſt queſtion of the 
12th chapter, and may ſerve for a proof thereof. 
In order to a refolao= +0 
tion, 1 diſpoſe of the x. . n. 
five given numbers ac- 12: 100 :: 9 


. cording to the ſeventh J. n 4 
rule of the laſt chapter; 6 376 
and being ſo diſpoſed, Or thus, | 

"they will ſtand as per J.. J. . 4 
margin. 0 6 100 :: 3—7—6 


mM, 12 en 9 mn. 


. 13. 


nother 
Or 2 


ntere(} 
he re- 
mand 


erelt ? 


| Que- 
ed by 
falls 


wert- 


well 


* » 7 i 8 
4 l - N - *% * 
n nn. * 
* F * 
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Here obſerve, that, according to the eighth rule of the 


- x2th chapter, the firſt queſtion, if you take it from the 


five numbers, as they are ordered or placed firſt, will be, 
If ra months require 1001. principal, what will 9 months 


require to make the ſame intereſt * This, according to 


the third rule of the 11th chapter, is inverſe ; and the 


anſwer will be found, by the ſecond rule of the: + 1th 


chapter, to be 133 J. 6s, 8d. The ſecond queſtion then 
will be, If 61. intereſt require 1331. 6s. 8 d. principal, 
how much principal will 31. 7s. 6d. require? This is 
a direct rale; and the anſwer, in à direct proportion, is: 
751, See the work. n 


ee 
9) 1200 (133—6—8 
8 J. . & 
— Facit 133—6—8 
30 3 
27 
30 
1 


(33 
20 5 


9) 60 (68. 
54 
(6) 
12 
90 72 (8 4. | 
72 TITS. 
* LS rel; 4 * 
(0) 


/ 
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| * r Then r fag, {4 | 
| a ATP © &: :: 2 7. d. 
6 · 199—6—8 : 3—7—6 
2 ds | 2666 | 4 fs | 7 
*. l 228 | | 
„„ 
E . '..+; Ws 
26008 WY $0.05 $104; 
810 | 
32 
256 
2410) 
lo 25920000 eee. or 781 
; 144 168 
1152 | 120 | 
1152 120 | 2 
(0) (o) 


So- that by the foregoing work 1 find, that if 61. in» 
tereſt be gained by 100 l. in 12 months, 3 l. 78. 6d. 
will be gained by 75 J. in 9 months. 

But if the reſolution had been ſound out by the bum · 
bers as they are ranked in the ſecond place, then the ſe- 
cond queſtion in the ſingle rule would have been inverſe, 
and the firſt queſtion direct, and the concluſion: the ſame 

with the firſt method, viz. 751. 

Que. 2. Wa regiment, confſtin of 936 ſoldiers, can 


eat up 351 quarters of wheat in. 168 days, how many 


foldiers will eat up 1404 quarters i 56 days at that rate ? 
Anſ. 11232 ſoldiers. 

Que. 3. If 12 ſtudents io 8 weeks ſpend 48 l. E de- 
mand how many ſtudents will ſpend 288 J. in 18 weeks? 


Anf. 32 ſtudents. 
Aue /f. 


73. 
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+ Queſt, 4. If 481. ſerre 12 ſtudents 8 weeks, -how 
navy nk, will 288 I. ſerve 4 ſtudents? | Anf. 144 
weeks, 

Oueſt. 5. If when a buſhel of wheat coſt 28. 4d. the 
penoy-loaf weighetb 12 ounces, I demand the weight of 
ide loaf worth 9 d. when the N coſt 108. 2 Auſ. 36 
ounces, + 
Duet. 6. If 48 pioneers i in 12 Jays caſt A |. trench 24 
yards long, how many pioneers, will . caſt a trench 168 
yards long in 16 days ? Anſ. 252 pioneers. 

Hel. 7. If 12 C. weight, being carrried 100 miles, 
colt 51. 12 8. I deſire to know how many C. weight may 
1 N 150 miles for 25 7 12 8. at that rate? Anf. 
I 


- Queſt, 8. If hen wine is 8 W per tuo, 4000. 
—_ is ſufficient for the ordinary. of 100 men, bow many 
men will 4 |, worth ſuffice when it is worth 24 l. per tune 
Anſ. 25 men. 

Oueſt. 9. If 6 men in 24 days maw 72 acres, in how 
many days will 8 men mow 24 acres? , Af. in 6 days. 

Que. 10. It when the tun of wine is worth 20 1. 
100 men will be ſatisfied with 20 I. worth, I deſire to 
know, what the tun is warth, when 4 J. worth will ſatisſy 


| 25, men at. the ſame rate ? 4. 45 an., —_ 
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A 


ORE 0M P. XIV. 
7 * Rule of Three compoſed of five Nantbers, 


HE rute of three compoſed;. is, when queſtions, 
1 wherein there ate five numbers given to fiod a 
kxth io proportion thereunts, are refolyed by one ſiogfe 
rule of three compoſed of the ſive given numbets. 
2. When queſtions may be performed by the double 
rule of three direct, and it is required to reſolve them by 
the rule of three compoſed ; firſt order or rank your dum - 


pers according to the ſeventh rule of the 12th chapter; 


men 


The rule it, 


_ Mul:iply the terms or duden that ſtand one over . 
other 


he firſt queſtion in the 13h 
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ether in the firſt place, the one by the other, and make 
their \produ& 'the firſt term in the rule of three direct. 
Then multiply the terms that ſtand one over the other in 
the third place, and place their product for the third term 
3n the rule of three direct, and put the middle term of 
abe three uppermoſt for a ſecond term, Then having 
found a fourth proportional direct to theſe three, this 
ſourth proportional fo found ſhall be the anfwer required. 
So the firſt queſtion of the 1 2th chapter beiog propo- 
ſed, viz. If 100 l. in 12 months gain'6'l. intereſt, what 
will 75 l. gain in ꝙ months? the numbers being ranked 
or placed as is there directed and done. n 

I multiply the two firſt terms, 100 and 12, the gye by 
the other, and their product is 1200 for the ſirſt term. 


Then 1 multiply the two laft terms 75 and'g together, and 


their product is 675 for the third term. Then I ſay, As 
1200 is to 6, ſo is 675 to the anfwer; which by the rule 
of three direct, will be found to be 31. 7 s. 6 d. as was 
defore found. | L 

3. But if the queſtion be to be anſwered by the double 
rule of three inverſe; then (having placed the five given 
terms as before) multiply the lowermoſt term of the firlt 
place, by the uppermoſt term of the third place, and put 
the product for the firſt term. Then multiply the upper- 
moſt term of the firſt place, by the lowermoſt term of the 
third place, and put the product for the third term; and 


put the ſecond term of the three higheſt numbers for the 


middle term to thoſe two. Then if the inyeife propor- 


tion is found in the uppermoſt three numbers, the fourth 


4 


proportional direct to theſe three ſhall be the anſwer. 80 


* 


chapter beiog ſtated, viz, If mm. I. . 


100 l. principal in 22 months. 12: 200 : : 9 ty * 
gain 61. inte eſt, what princi- N. 4 4 
pal will gain „ I. 78. Gd. ia 6 r- 


9 months ? tare the numbers 


- 


as is there directed in the firſt order, av in the margin. 


Then reduce the 6 I. and 3 l. 58. 6 d. into pence ; the 
61. is 1440 d. and 3 l. 7s. 6 d. is 810 d. Then mul - 
tiply 1440 by 9, the product is 12960 for the firſt term 


is the'rule of bree direct; and multiply 810 by 12, the 


product 


Chap- 14. conipoſed of fue Nuniberu. was, 
product is 97 20 for the third term. Then ſay, A8 1 2960 


is to 100 l. ſo is 920 to the anſwer, vis. 75 I. as before. 
But. if the terms had been : 


placed after the ſecond ar- J. J. 1 
der, viz. as in the mar- 6: 100: 3—yj—6 
zin; then tbe inverſe pro - . . 

portion is found. in che 12 9 


loweſt numbers; and ha- 
ring compoſed the numbers for a ſingle rule of three, as id 
the ſecond rule foregoing, then the anſwer muſt be found 
by a ſingle rule of three inverſe : for here it falls out te. 
multiply 8 10 by. 12. for the firſt number, and 1440 by 9 
for the third number; and then you muſt ſay, As 9720 u 
to 100 l. ſo is i 2960 to the anſwer; which by inverſe 
proportion will be found to be 7 51. as before. 5 
The queſtions in the 12th and 13th chapters may ſerve. 


for thy farther experience. 


C H A p. XV. 
Single Fellowſhip. th 


1. Fre is that rule of plural proportion, whereby 
Ive balance accounts depending between divers per- 
ſons having put together a general ſtock, ſo that they may 
every man have his proportional part of gain, or ſuſtain his 
proportional part of loſs. tht of "er 
2. The rule of fellowſhip, is cither ſingle, or it is double. 
3. The ſingle rule-is, when the ſtocks propounded are 
ſingle numbers, without any reſpect or relation to time, 
each partner continuing his money in ſtock for the ſame 
4. In the ſingle rule of fellowſhip, the proportion is, 
As the whole ſtock of all the partners is in proportion to 
the total gain or Joſs, ſo is each man's particular ſhare in 
the ſtock to his particular ſhare in the gain or loſa. 


Therefore take the total of all the ſtocks for the fi. ſk 
term in the rule of three, and the whole gain or loſs for 


the ſecond term, and the particolar ſtock of apy one I 
| Bol 


= 


16 
* partners for the third term; then multiply and divide 


31. and the fhare of B in the If 20 : 


Single Fellowſhip. Chap. 15. 


according to the ſeventh rule of the gth 8 and the 
fourth proportional number is the particular loſs or gain of 


him whoſe ſtock you made your third number: wherefore 
repeat the toe of three as often as there are particular 
ſtocks or partners in the queſtion; and the fourth terms 


produced upon the ſeveral operations, are the reſpective 


gain or loſs of thoſe-particular ſtocks. given; as in the ex- 


amples following. a 
Oueft. 1. Two perſons,” viz. A and B, bought a tun 
of wine for 20 l. of which A paid 121, and B-paid 81, 
and they gained in the ſale thereof 51, ; now 1 demand 
each man's ſhare in the gain according to his ſtock ? 
Firſt, 1 find the ſum of all their ſtocks, by addirg 
them together, viz. 121, and 8 I. which are 20l. ; 


| then, according to this rule, I ſay, firſt, If 20l. 12 
(the ſum of their ſtock) require 51. (the total 8 

_ gain), how much will 121. (the ſtock of A) re- — 
20 


quire ? | Multiply and divide by the ſeventh rule 


of the th chapter, and the anſwer is 31. for the 


ſhare of Ain the gain. Then again I ſay, If 20 l. require 


5 l. what will 8 J. require? The anſwer is 2 I. which 
is the gain of B. So I conclude, | | 


that the ſhare of A in the gain is 1. . 


gain is 21, which in all is 5g 42 


20) 40 (21. 


* Dueſp. 2. Three merchants, viz. A, B, and C, enter 


upon a je int adventure; A put into the common ſtock 781. 
B put in 117 l. and C put io 2341. ; and they find, 
when they make op their accounts, that they Lav? 
| Ton gained 


—_— 
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127 
gained in all 2641.3 now I defire to know each man's 
particular ſhare in the gain? 

Firſt, 1 add their particular ſtocks-toge- WEST 
ther, and their ſum is 429 l.; then 1 fay, If 798 
429 J. gain 264 l. what will 78 L. gain? and 117 
what will 117 l. and what vill 234 J. (the 234 ; 
ſtocks of A, B, and C) gain? Work by three — 
ſeveral rules of three, and you will fiad that Sum 429 

J. 
AJ "C48 
The gain 180 1 72 
| CJ: 0144- 

Sum 204 


Queſt. 3. Four partners, viz. A, B, C, and D. built a 
ſhip, which coſt 1730 l. of which A paid 346 l. B 5191. 
C 69 2 J. and D 173 1. and her freight for a certain voy- 
age is 370 J. which is due to the owners or, builders ; I 
demand. each man's ſhare therein according to kis charge 
in building her? i | | 
J. . 


74 

288; 
hes 
37 


— — 


2 
1 pain 8 
* D 


Sum 370 


Pueft. 4. A, B, and C, enter into partnerſhip for a cer- 
tain time; A put into the common ſtock 364 l. B put in 
4821. C put in 500 l. and they gained 867 ; now I de- 
mand each man's ſhare in. the. gain. proportionable to his 


ſtock 2 


* 4. 


Rem. 


| A 
Anſwer 4B ö 
8 


2349 3— 354 
310, 9 g—— 52 
322 1 3— 939. 


Sum 867 


o 1346 


M . 


The 
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The proof of the rule of ſingly fellowſhip. 


58. To prove the rule of ſingle fellowſhip, add each 
, wan's particular gain or loſs together; and if the total ſum 
is equal to the general gain ar loſs, then is the work 
rightly performed ; but otherwiſe it is erroneous. Ex- 
ample : In the firſt queſtion of this chapter, the anſwer 
Was, That the gaia of A was 3 I. and the gaid of B 21, 
which added together, makes 5 I. equal to the total gain 
given. N 5 e J | 
If in finding aut the particular ſhares of the ſeveral 
partners any thing remain after diviſion is ended, ſuch re- 
mainders muſt be added tagether, (they beiog all fractions 
of the ſame denomination), and their ſum divided by the 
common diviſor! in each queſtion, (viz, the total ſtock), 
and the quotient added to the particular gains ; and then 
if the total ſum is equal to the total gain, the work is 
right, otherwiſe not. een 4 
As in the fourth queſtion, the remainders were 354, 
62, and 930; which added together make 1346; which 
divided by 1346, (the ſum of their ſtocks), the quotient 
is 1 d.; which I add to the pence, &c. and the ſum of 
their ſhare is $671. equal to the total gain: wherefore ! 


conclude the work is right. 


CHAP. XVI. 
Double Fellowſhip. © 


1. Nouble fellowſhip is, when ſeveral perſons enter 

| into par tnerſhip for unequal time ; that is, when 

every man's particular ſtock hath relation to a particular 
time. 8 | . 

2. In the double rule of fellowſhip, multiply each par- 

ticular ſtock by its reſpective time: and having added the 

ſeveral products together, make their ſum the 15 numbet 

or term in the rule of three, and the total gain or loſs the 

| ſecond number, and the product of any one's particular 

ſtock by his time, the third term, and the fourth number 


Cbap. 16. Double Fellowſhip. 
in proportion thereunts is his particular gain or loſs whoſe | 
product of ſtock and time is your thiid number. 

Then repeat, as in ſingle fellowſhip, the rule of three, 


as often as there are products or partners ; and the four 
terms thereby invented, are the numbers required, 
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Examples. 
ue. 1. 4 and B enter into pattnerſhip; A put in 
40 |, for 3 months, B put in 51. for 4 months, and they 
gained 70 I.; now I demand each man's ſhare in the gain 
proportional to his ſtock and time? Anſ. A 201. Bgol. 
To reſalve this queſtion, I firſt multiply the ſtock of A, 
viz. 40 1. dy its time, 3 months, ana e 


the product is 120. Then 1 multi- 1. J. 
ply the ſtock of B by its time, v#2. 40 75 
75 J. by 4, and it producetb 9005 3 4 


which I add to the product of A, hiy — — 
ſtock, and time, and the ſum is 4201. A 120 B 3 


Then, by the rule of thiee direct, I _ 
ſay, As 420 (the ſum of the products??? —:⅛ 
is to 70 (the total gain), ſa is 120 Sum 420 


$3 70 IJ + 
20 J. (the-ſhare of A in the gain.) Then I ſay again, As 
420 is to 70, ſo is 300 to 501._(the ſhare of B in the 
gain.) And ſo much ought each to have for his ſhare. 

Queſt, 2. A, B, and C, make a ſtock for 12 months; 
& put in at Grit 23641. and'4 months After that he put in 
40 l.; B put in at firſt 408 I. and at the end of 7 months 
be took om 86 J.; C put in at firſt 148 J. and 3 months 
after be put in 86 J. mote, and 5 months after that he 
pat in 100 I. more; and it the end of 12 months their 
gain is found to be 1436 l. I defire td know” eath man's 
ſhare in the gain according to his ſtock and time? 

Firlt, I conſider, that the whole time of their partner- 
ſhip is 12 months; then I proceed to ſind out the ſeveral 
products of ſock and time, as follow btb. dn 947 

1 ann by dat 1 - 


„ a - - 


3 Fas 


M 2 | A 
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A had at fiſt 364 l. for 4 mombe, w wherefore | 
Kees product i Mu, 1456 
Then he put in 30 l. which, with the e firſt "Ha | 
makes 404 1, which continued the-remainder of 
the time, viz. 8 months, and their produgt is, 3232 


' The ſum of the products of the ſtock and time 
of A is, — — — — _. 4688 


B had 408 l. in 7 PW . product is 2856 
And then took out 861. ; therefore he left in 

ſtock 3221. which continued the reſt of the time, 

_ viz, 5 months, whoſe product is — — 1610 


The ſam of the produce of the * and time 
of B is, — — — 4466 


C pat in 1481. for 3 h product is 444 
Then he put in 861, which added to the ſirſt, 
viz, 148 I. makes 233 l. which * in ſtock £1 
months, their product is — 
: Then he put in 100 I. more; fo then he bad 
in ſtock 3341. which continued the remainder of 
tze time, viz, pol wh which multiplied toge- 
ther, produce —  ——— 
The ſum of the product of the money and time 57 Af. 
of C is, — — — — 
of Bis, zn: ER 


The total ſum of all the products is, — N 


" Then 1 ſay, As 121 is to 1436, the total Rein; ſo 
is 2950 to the ſhare of L. in the total gain, c. Go on as 
in the foregoing, examples, and you will find wr ſhares 

ee * rn viz, 1 
n 1 4 Anſwer, r Gi A 1 4 

7 tE » 4, Ig, 9 3. d. Rem. + 

bet 260 hot 2 . 1 (bees 6192 
e e. 349 19 6— "416 

3 5 Sum 1436 0 — 12104 


veff, 


Chap. 17. 


Le. „Ahe Ates 3 2 "ry ; 
B, and C, = a piece of T5 | Anſwer. _ 
for 461. 10 8. in which A put 3 
12 oxen for 8 months, B put in 4 18 o 
16 oxen for 3 months, and C B ſhallpayp is © 
put in 18 oxen for 4 months; Co 13 10 


now the queſtion is, What each KPA 
man ſhall pay of the 461. 105. - », £49. 39 


for his ſhare in that charge? 
3. The proof of this rule 4 the 28.9 with that & 


fingle fellowſhip, laid down in the fifth rule of the 15th. 
chapter. And. note, that + 

if a loſs be ſuſtained inſtead: of gain amongſt partners, 
every man's ſhare to be borne in the loſs is to be found 
after the ſame method as their gain, whether Went Rock 


be for equal or vagquattione; 01 
e XVI. 
| Alligation Medial. 


} I, 17 


E 1 of alligurion v ben ue bie ro- 
portion by which we reſulve quaſtions wherein 
is 4 — or mixture of divers ſimples; ag alſo, it 13. 
uſeful in compoſition of medicines, both Ge quantity». 
quality, and price. And its ſpecies ve. dig. 
and alternate. , 
2. Alligation medial is, when having the Grogan 
ties and prices of ſeveral ſunples propaunded, we diſcover, 
the mean price or rate of a6y quantity of the mixture cd 
pounded of thoſt fimples . And the proportion i,. 
As the ſum of the ſimples to be mingled is to the total | 
value of all the ſimples, ſo i is any part or quantity of the 


eompoſition or mixture ta its mean rate or price. 


Sell. 1. A farmer mingled 20 buſbels of wheat, at 5 2. 


| per duſhel, and 36 buſhels of rye, at 3 5, per buſhel, No 1 


40 buſhels, of harley, ft 2 5. per buſbe} 3 now 1 delve. to 

know what. ore-buſhel of that mixture is worth ? 4 
To reſolve. this queſtion, add together the given mu. 

e, and. alſo their . which is 96 bulbels, wy 


= 
- 
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total ode is 14 l. 8 8. as reset by che work follow. 


ing. For, | 
Buſhels, | 4 f | . 
20 of wheit-at '5'8, per buſhel,” is 5 2 


36 of rye 'at 38. per buſhel, is 5 8 
40 of barley at 2 5. ber bulbel, is 4 0 


The ſum of 10 Mw 
their giveo l 96, and weir ke, UTE. 8 
quantities is, | | 


Then ſay; by a Bun. 4 21 L a” 
rule of three direct, If 18525 2 N ec 
96 buſhels coſt (or is 


worth) 191, 85. h: 2 ——— | 
is 1 buſhel worth? — 288 (33. 5.5 
(res 288 Facit 38. perbuſh, 
I (0% ye 


Duefh. 2. A vintner c 5 4 of Canary, at 
$5. per gallon, with 20. gallons of Malaga, at 5's. 4 d. 
per gallon, wich 10 galſons of Malaga, at 6 8. 10 d. per 
gallon, and 24 gallons of white-wine, at 4 8. per gallon ; 
now demand what a gallon of this mixture is worth? 
Work as in the laſt queſtion, and you will find the anſwer 
to be 6s. 2d. 353 rs | 

| Durſt. 3. A grocer miogled 3 Cl of fogar at 568. you 
C. with 3 C. of ſugar at 3 l. 148. 8 d. per C. and with 
6 C. at 1 l. 178. 4 d. per C. I deſite to know the price 
of a hundred weight of that mixture? 479 21.115. 1155 


The proof of altigatian medial. 


3. The proof of this operation is, by the price 1 any 
quantity of the mixture, to ſind out the total value of the 
- - whole compoſition ; and if it is equal to the total value 


of tze ſevefzl fimples, the work is right; otherwife not: 

A in the feilt example, Ahe anſwer to the queſtion was, 

That 3 8. is the price of 1 buſnel ; wherefore I ſay, by 

the rule of 'proportion, H r buſhel be 3 8. "bake ”= 
e 


ſh, 
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buſhels?” A, 14 l. VN Which is the total value of the 
ſeveral ſimples. Wherefore the work is right. ! 
. n be C AF en N 
| on. 2 | Aligation Alternate. 12 21 2 
ISIS TIRING E171 15 34 7 168A G3 Yf WITT 4.17 he We 
1. M Lligation alternate is, wherr there are given the 
A particular prices of ſeveral ons and thereby 
we diſcover ſuch quantities of thoſe fimples, as' being: 
mingled together, ſhall bear a certain rate propounded.. - 
2. When ſuch a queſtion is ſtated, place the given prices 
of the ſimples one over the other; and: the propounded: 
price of the compoſition againſt them, in ſuch ſort that iv 
may reprefent a root, and they as ſo many b fpring- 
ing from it; as in the following example. 
Queſt. 1. A certain farmer is deſit ous to mix 20 buſhels; 
of wheat at 5g s. or 60d. per buſhel; wnh rye at 3 8. on 
36 d. per buſhel, and with barley at 2 8. or 24 d. per 
boſhel, and oats at 18. 6 d. er buſhel; and deſireth to- 
mix ſuch a quantity of rye, barley, and oats with the 20 
buſhels of wheat, as that the whole compoſition may be 
worth 2 8. 8 d. os 32d. per buſh ell. 
The prices of ihe fimples being pla- 60 pence 
ced according to the laſt rule, with the 360 
price of the compoſition propounded as 32 ny ot; 
2 root to them, will ſtand as on the | { 
NILES us, ieee hin, 
3. Having thus placed the given numbers, you are to 
link or combine the ſeveral rates of the ſumples the one to 
the other, by certain arches, in ſuch forr,, that ope that 
is leſs than the root, or mean tate, may be linked or 
coupled to another that is greater tban the mean rate. 80 


we queſtion'laſl-progounded will fland. 


6 . Q * - " . bo g 5 . - jo 
. 2 7 4 
:; , 7 . 1 » * 
1. Thus, 2. Or thus, 3. Or thus, 
, , „ 
un - 4 ** 1 img *; - . # # - — & 7 4 - - a 
. — „ 4» 3 1 4.8 - . 1 5 4 a 220 > e * p us = 18 ? 


co 76 


Ser 3 
N. 21 
> a 

Fe. 


134 ligation Alternate. Chap. 18. 


4. Theo take the difference titweep the root and the 
ſeveral branghes, and place the. difference of each againſt 
the number or branch with which it is coupled or 


linked; and haying taken all the differences, and placed 
them as aforeſaid, then thoſe differences ſo placed, will 
ſhew you the number.of each fimple ta be taken to make 
a campoſition to bear the mean rate propounded. 

anches of the laſt queftian pk 7 


ate ful rern 1317 LY T 
becauſe 60 is linked with 18; 


giſſote nee between 32 and 6 14 

is 29% which h put againſt18, i 122 
35 22 

Fhen ibe ae | | 

and 36 is 4: Which I put a> | 


gainſt 24, becauſe; 36 is linked « or 1 with * Then: 


I fay, The difference between 32 and 24 in 8; which l 
place agaioſt 36, for the reaſon aforeſaid. Then: 1 fay, 
| The difference between 32 and 18 is. 14; which I place 
againſt 60. And then the work will ſtaad as uu ſee in 
the margin. 

80 1 conclude, n eee made of 14 buſhels 
of wheat at 60 d. per buſhel, and 8 buſhels of 'rye at 36 d. 
per buſhel, and 4 buſhels' of harley at 24 d. per buſhel, 

and aß buſhels of oats; at 18 d. pen buſhel, will bear the 
mean priee af 32 d. or 2 8. 8 d. per buſhel, And bere 


obſerve, thaf in the-campofition there is hut 1.4. buthels 


of wheat; hut I would mingle 20 buſtiels, And this kiod, 
or rather caſe, of alligation alternate, viz, when there 
id given a certain quantity fue of the ſimples, aod the 


quantnies:of the reſt ſought to mingle wh this given 


quanty, that the whale: rr eee, N 
called Altarnat iam partial. 1 00 28. 
And the proportion to fiad oo: the ſeveral quantities 
to be mingled with tber. given quantify, is as follaueih. viz. 
As the difference anne xed to the branch, that is the va- 
- lue of an integer pf the given; quantity, is to the other 
particular differences, ſo is the quantity given | to the ſere- 


ral quanzitzes required. _/” © | 
So hers, to“ et how much Tye, 'harkey, [ad oats, 
muſt be minghed with the 20 buſhels. of wheat, I ſay, 


by the ſingle Tale of three tired, If 14 buſhels.of wheat 
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— what will 20 buſhels of wheat 
require? An. 11 buſhels of rye. 

Agaio, If 14 ul, of wheat require 4 buſhels of bar- 
ley, what will 20 buſhels of wheat require? Anſ. 543 bu- 
ſhels of barley. Again, I ſay, If 14 buſhels o — re- 
quire 28 buſhels of oats, what will 20 buſhels of wheat 
require ? Anſ. 40 buſhels of. ats. 

And now 1 ſay, That 20 buſhels of wheat mingled with 
11 buſhels of rye, and 54 buſhels of — and 40 
buſhels of oats, each bearing the rate as aforeſaid, will 


make a compoſition or heap of corn that may yield 32 d. 


per buſhel, 

Bat if the branches had been coupled accondiog as the 
ſecond order or manner, the differ- | 
eaces would have been thus placed, ; 60 27 8 
viz, the difference between 32 and ] 36 114 
60 is 28; which I ſer againſt 24, be- 25 53 | 28 
cauſe 60 is linked thereto: and the 18 4 


difference between 32 and 36 is 4; 

which I ſet agaioſt 18: and the difference berween 32 and 
24 18:8 3 which 1 ſet againſt 60: then the difference be- 
tween 32 and 18 is-14;3 which 1 f againſt its yoke-fel- 
low 36 : and then conclude,fthat i you mix $ buſhels.of 
wheat with 14 buſhels of rye#28 byſhels of barley, and 4 
buſhels of - oats, each bearing the aforeſaid prices, the 
whole mixture may be ſold. for 32 4, per buſhel ; as by 
the work in the margin. 

Lou ſee by this work we * found how many buſhels 
of rye, barley, and oats, ought to be mixed with B buſhels 
of wheat. And to find out how many of each ought to be 
mixed with a0 buſhels of wheat, 1 ſay, As $is to 14, ſo 
is.20 to 35 buſhels of rye; as 8 18 to 28, ſo is 20 to 70 
buſhels of barley ; as 8 is to 4, ſo is 20 to 10 buſhels of 
oats : whereby} conclude, that if to ao buſhels of wheat l 
put 35 buſhels of rye, 0 buſhels of barley, and 10 buſhels - 
of oats, beating each the aforeſaid price per buſhel, that 
bop a buſhel of this mixture will be worth 32d. or 28. 89, 

Aid if the braoehes had been linked as you ſee in the 
third place, where each branch bigger than the root is 
lizked to two that are leſs than the root; then in this caſe 
you muſt have placed the ſeveral differences between dhe 
d ) wor root 
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root und branches, againſt thoſe n which each i2 
coupled: As firſt, the dif-. 


_ ference between g and 0 22 
is 28; which I ſet aganalt * 22 
24 and 18; becauſe it is oy 32 
coupled with them both. 32 


Then the difference be-ůů 

tween 3 a and 36 is 4; which 1 fer likewiſe againſt 24 and 
18, becauſe 36 is linked to them both. Then the differ- 
ence between 32 and 2418 8; which 1 pot againſt 60 and 
36, becauſe 2 is linked to wem both. Then the differ- 
| eace between 32 and 18 is 14; which | . ner 6⁰ 

and 36, the'yoke-fellows of 18. 

Laſtly, I draw a line behind the diferences, and add the 
differences which ſtand. againſt esch branch, and put the 
ſum behind rhe ſkid line, againſt ins proper braveh ; as you 
ſeE in the margid. * - 

And now, by this work, 1 lad, Bl 22 buſhels of when 
mingled with 22 buſhels of rye, and 32 buſhels of barley, 
and 32 buſhels of oars, each bearing the ſaid price, will 
make a mixture bearing the mean tate of 32 d. per buſhel, 

And to find how much of each of the reſt Ade 
mingled- wih z0 buſhels of wheat, I fa, 

+ Av 22:is-t0 22, ſo is 20 to 20 buſhels of rye; 18 22 is 
to 325 ſo is 20 to r of barley; as 22is 10 32, 
ſo is 20 to-29 buſhels of oats.” - -- 

Wbereby you ſee that queſtions of alligation ahernate 
will admit ns more true anſwers * one; for 50 have 


Jo 7 93 e of ur fat pl, © | 
| Queſtion of erwin partia 7517 ihe! Fans 
Va wich queſtieus in alligation . r may 
fee in the third rule of the 157th chapte/. ev, 
Duff. 2. A grecer bath four ſoris of ſugar, e of 
12 CJ. ger Ib. of 10 d. per Ib. of 60. — ib and of 4d. 
ger Ib. add he would: have al compoſi on 'worth 8 d Den 
Ib, che whole quantity whereof ſhoeld} contain: 144 lb. 
made of theſe four ſorts; I dead how much of each be 
D 94 dad. 19731 3d: esl 976; 


Queſtions 
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of this nature are reſolved hy that part of al- 
ligation — called by arithmeticiaas, a{ferngtion to -· 
tal, via. where, there is given the ſum and prices of ſexe · 
cal ſimples, to find out bow much of each ſimple ought 
io be taken to make the ſaid ſum or quantity, fo thax i it 
may bear & ce:taio tate propounded. 

To reſolve this queſtion, I place the ſcyeral. * of the 
ſimples and mean rate propounded, and link them together 
as ig directed in the ſecond and third rules of this chapter, 
aud place the differences between the root and bragches, 
according to the fourth rule of this chapter ; 3 which * 
then ſtand Fan ways, vx. 1 1 % oh | 

Firſt. c _= oh, Third, 5 


Chap. al 


C12 * 5 446 
to 2 | 412 
{a 1120 
1." xx 2 
e ws 


. Then add the reel differences 8 which I 
115 done, and the ſums of the firſt and ſecond order are 
12 l. and of the third 24 lb. as you may ſee above. But 
it is required that there ſhould be 144 1b. of the compoſi · 
tion; therefore, to find the quantity of each ſimple to 
— the whole compolition 144 Ib. obſerve this general 

„ . 

As the ſum of the differences | is to the Greed differ- 
ences, ſo is the your Ley: the compolition to the 
quantity of each ſimple, - 

So to find how much of each fort of ſugar I ought to 
take to make 144 lb. at 8d. per Ib. I fay, | 

As 12 is to 4, ſo is 144-10 48 Ib. at 12 d. ber lb. 

As 12 is to. 2, ſo is * to 24 Ib. at 10 d. er lb. 

As 12 is to 2, ſo is 144 to 24 lb. at 69, per lb, 

A5 12 is to 4. ſo is 144 to 48 lb. at 4 d. per b. 

Whereby 1 find, that 48 Ib. at 12 d. per Ib. and 24 Ib. 
at 10 d. per Ib. and 24 Ib. at 6 d. per Ib. zod 48 Ib. at 
4d. per Ib. will make a 3 ol "EY ment 
u worth 6 d. per Ib. * 

ut 


_——— 


between the root and the three 5 6 
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But as the branches are linked in the ſecond order, the 
anſwer will be 24 lb. at 12 d. per Ib. and 48 Ib. at rod. 
per Ib. and 48 lb. at 6 d. per Ib. and 24 lb. at 4 d. per 
Id. to make the ſaid quantity, and to bear the ſaid price. 
And if you had worked as the branches are linked in 


the third order, then you would have found the quantity 


of each to have been 36 lb. X 8 
' Oueſt. 3. A vintoer hath four ſorts of wine, viz. Ca- 


nary at 10 6. per gallon, Malaga at 8 8. per gallon, Rhe- 


niſh wine at 6 8. per gallon, and white · wine at 4 8. per 
gallon, and he is minded to make a compoſition: of them 
all of 60 gallons, that may be worth 5 8. per gallon; 


I deſire to know how much of each he muſt have? 


The number of terms being ranked according to the 
ſecond rule of this chapter, the branches will be linked as 


followeth; but will admit of no other manner of coupling, 


becauſe there is but one branch that is leſs than the root; 


* 


therefore all the reſt muſt be link _ EY 
ed unto it; and the differences 0 1 
1 


firſt branches, viz. 10, 8, and 6, 1 

which are 5, 3, and 1, mult be 1 531. [9 
ſet againſt 4, becauſe they are "x 12 
coupled with it; and the difference between the root, via. 


I 
I 
1 
9 


F, and 4, which is 1, muſt be ſet againſt the three other, 


becauſe it is linked to them all: ſo] find 1 gallon of Ca- 
nary, 1 gallon of Malaga, 1 gallon of Rheniſh wine, and 
9 gallons of white wine, -prized as above, being mingled 
together, will be worth 5 s, per gallon, the ſam beiog 12 
gallons, But there muſt be 60 gallons ; wherefore I ſay, 
As 12 is to 1, ſo is 60 to 5 gallons of Canary. 

As 12 is to 1, ſo is 60 to 5 gallons of Malaga. 

As 12 is to 1, ſo is 60 to 5 gallons of Rheniſh. 

As 12 is to 9, ſo is 60 to 45 gallons of white - wine. 
So that 5 gallons of Canary, 5 gallons of Malaga, 5. gal- 
lons of Rheniſh, and 1 of Ae 
together, will be in all 60 gallons, worth 5 8. per gallon; 
which was required. e 


-* Queſt. 4. A goldſmith hath gold of four ſeveral ſorts of 
| bineneſs, viz, of 24 carects ſine, and of 22 cares fine, of 


20 


for underſtanding alligation. 


a - 
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20 cares fine, and of 15 carects ſine, (ſee chap. 2, def. 2. 
of this book), and he would mingle ſo much of each with 
alloy, that a maſs of 28 ounces of gold, ſo mingled, may 
bear 1 careQs fine; I demand how much of each he muſt 
take? The ſecond and third rule of this chapter being ob- 
ſerved, (inſtead of the alloy I put o, becauſe it bears no 
fneneſs, but it makes a branch in the operation), the terms 
may be alligated, and the differences taken, by aoy of theſe 
four ways following, viz. | 


Firſt thus, - Secondly thus, 
l nr | 2 2 
B . 122 0 | 
174 20 2, 17 | 19 17 od 7-197 
"$45 120-5 Cha or een 
*** 7. 3 10 0 3. 3 
Sum 56. Sum 36 
Thirdly thus, Fourthly thus, 
24 2 2 24%, [2, 171% 
2z\\]2 j 2 22 2, 17119 
17 nat 2, 17 119 174 20 , 17 19 
115 755,%3157 15 7» 5» 3] 15 
8 13 "I O 7 5» 3115 
Sum 41 Sum 87 


More ways may be given for the alligating or linking of 
the terms in this queſtion, but theſe are ſufficient for the - 
induſtrious. And it ſhall alſo ſuffice to give an anſwer to 
the queſtion, as the terms are linked the firſt way, not 
doubting but the ingenious praQtitioner will be able at his 


leiſure to find anſwers to the other three ways, 472, 


02, PW, car. 


As 56 is to 17, ſo is 23 to 8 1o of 24 
As 36 is to 2, fois 28 to 1 o of 22 
48 56 is to 19, ſo is 28 to 9 10 of 20 
As 56 is to 8, ſo is 28 to 4 o of 15 
As 36 is to re, ſo is 28 to 5—-— 0 of alloy. 


Thos much well pradliſed and ut derſtood, is ſufficient 
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8 The proof of alternation total. | mi 


In queſtions of alternation total, the anſwer is given * 
true, when the ſum or quantity of the ſimples found agrees 
with the ſum or quantity propounded z as in the laſt que. 
ſtion, the anſwer was 8 oz. 10 pw. of 24 catects fine, 1 
oz. of 22 cares fine, 9 oz. io pw. of 20 carects five, 10 
4 oz. of 15 caredts fine, and 5 ox. of alloy; which added * 
together, makes 28 oz. the quantity . n 


C H A FRO ©» 
Reduction of Vulgar Fradtions. 
1. Hat a vulgar fraction is, and its parts and ſeveral it 

kinds, hath been already ſhewed in the 19th, 

20th, 21ſt, 22d, 23d, 24th, and 31ſt definitions of the te 
firſt chapter of this book; which the learner is deſired di- b 
ligently to obſerve before he proceeds, b 
2. How to reduce a vulgar fraction, we ſhall teach un- p 
T 
N 
a 


der theſe eight ſeveral heads, or rules, following, viz. 
1. To reduce a mixed number into an improper fraction. 
2. To reduce a whole number into an improper fraction. 
3. To reduce an improper fraction ioto its $ equivalent 


whole or mixed number. 0 
4+ To reduce a fraction intoits loweſt terms equiralen 
to the fraction given. n 
5. To find the value of a fraction in the known parts l 
of coin, weight, meaſure, &c. | 
6. To reduce a compound fraction to a lmple one of 
the ſame value. 
7. To reduce divers fractions having agequal denomi- 
nators, to fractions of the ſame value having equal deno- a 


minators f 
8. To reduce a FaRion of one denomination te ano- 

ther of the ſame value. 

I. To reduce a mixed number to an improper fractiou. | 
The rule is, Multiply the integer-part, or whole number 
by the denominator of the fraction, and to the product add 
the numerator, and that ſum place over the denominator for 
a new numerator; ſo this new fraction ſtiall be equal to the 
| = mixcd 


ap. 19. 
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mixed number given. Vid, cap 1. dein. 31. and 23. 
As for example : 

1. Reduce 184 in'o an improper fraction. 183 
Muliiply the whole number 18 by 7 the de- 7 
nominator, and to the product add the nu- '—— 
merator 3, the ſum is 1293 which put over 129 
the denominator 7, and it makes 59 for  Facit #29 

44 
the anſwer, as on the margin. 7 
2. Reduce 183 Zr to an improper fraction. Facit 22 
3. Reduce 50 T to an improper fraction. Facit g 


It To reduce a whole number into au improper fraction. 


The rule is, Muliply the given number by the intended | 
denominator, and place the product for the numerator over 
it, As for example: K 
1. Let it be required to reduce 15 in-„ 15 
to a fraction, whoſe denominator ſhall 12 
be 12. To effect which, I multiply 1 — 
by the intended denominator 12, the 30 
product is 180; which I place over 12 15 
a a numerator, and it makes e, | 
which is equal to 15, as was required, 180 Facit ue 
as per margin, 

2.. Reduce 36-into an improper fraction, whoſe deno- 


minator ſhall be 26. Facit 98S. 


3. Reduce 135 iato an improper fraction, whoſe den5- 
minator ſhall be 16. Facit, 1. 


Ul. To reduce an improper fraction into its equivalens 
| whole or mixed-number. 


The rule is, Divide the numerator by the denominator, 
and the quotient is the whole oumber equal to the fraction; 
and if any thing remain, pat it for a numerator over the 
4 As for example: 

Reduce % into its equivalent 8) 436 (54 : 

= number. Divide the numera- ** ö 
wr 436 by the denominator 8, and 40 
the quotient is 54, and 4 remains; | 
which put for a numerator over the 
diviſor 8, the aoſwer is 544; as in —— 
the margin. (4) 

| N 2 2, Reduc2 
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2. Reduce "FF to a mixed number, Facit 98 &. 2 
3. Reduce to a mixed number. Facit 173 Pg 204 
IV. To reduce a fraction into its loweſt terms equiua- | div 
lent to the fraction given. + it kb 

The rule is, 1. If the numerator and denominator are 1 


even numbers, take half the one and half the other, as of. 
ten as may be; and when either of them falls out to be an by 7 
odd number, then divide them by any number that you 
can diſcover will divide both numerator and denominator 
without any remainder ; and when you have thus ptoceed- 
ed as low as you can reduce them, then this new fraction 6 
fo found out, ſhall be the fraction you deſire, and will be 
in value equal to the given fraction. 
Example 1. Let it be requiied to reduce 5 into its 


loweſt terms. Firſt, 1 take the N 
half of the numerator 192, and it J 520150 ſras 
is 96; then half of the denomina- man 
ror, and it is 168; ſo that now it is brought to W, and 16m 
nent to 34, and by halving ſtill, to 34, and their half is 40 
++: and now I can no longer balye it, becauſe 21 is an odd the 


number ; wherefore I try to divide them by 3, Cc. and 1 ** 
find 3 divides them both without any remainder, and brings thus 
the to 4, as per margin, So I conclude 4 thus found, a 


to be equal in value to the given fraction 392, Tj V. 
2. What is 1712 in its Joweſt terms? Anſ. 1. 
3. What is 444 in its loweſt terms? Anſ. 34. n 
There is yet another way more excellent than the for- dex 
mer, to: reduce a fraction into its loweſt ters; and that fam 
is, 2. by finding: a common meafurer, viz, the greateſt dud 
number that will divide the numerator and denominator in 
without any remainder, and by that means reduce a frac- mai 
tion to its loweſt terms at the firſt work, And to find out mir 
this common meaſuter, divide the denominator by the nu- it 
merator ; and if any thing remains, divide your diviſor val 
thereby; and if any thing yet remain, then divide your mal 
Jaſt diviſor by it. Do ſo until you find nothing remaining; Da! 
then is laſt diviſor ſhall be your greateſt common meaſu- | 
rer, which will divide both numerator and denominators this 
and reduce them both into their lowelt terms at one work. bil 


* FVigd. Gught. Cla. Math, cap. 7: 


"Brampl 


Chap. 19. Reduction of Vulgar Fradttions, 143 
Example 4. Reduce 334 into its loweſt terms by a com · 
mon meaſures. To effect which, I divide the denominator 
304, by the numerator 228, and there remains 76. Then 
1 divide 228 (the fir} diviſor) by 76 (the remaioder), and 
it quotes 3, and nothing remains. Wherefore the laſt di 
viſor 76.is the common meaſurer ; by which I diyide the 
numerator of the given fraction, viz. 228, it quotes 3 for 
a new numerator. Then I divide the denominator 304 
76, and it quotes 4 for a new denominator, So that 
now I'have found + equal to 433. 
5. Reduce $942 imo its loweſt terms by a commoa 


meaſurer. Facit I. | 
6. Reduce r into its loweſt terms by a common 
meaſurer.. Facit 2, | 
A. compendium; 


Note, That if tte numerator and denominator of a+ 
fraction end each with a cipher or ciphers, then cut off as 
many ciphers from the one as from the other, and the 
remaining Ggures will be a fraction of the ſame value, thus, 

$29 will be found to be reduced to 34, by cutung off 
the two ciphers from the numerator and denominator with. 
a daſh' of the pen, thus, 34{22 ; and $$2, will be $5, 
thus, 58/8. Cc. 


V. To find the value of a fraction inthe knows parts of: 
Coin, weight, &c. 

The rule is, Multiply the numerator by the parts of the 
vext mferior denomication that are equel o an unit of che - 
ſame denomination with the fraction, then divide tha! pro- 
duct by the denominator, and the quote gives you its value 
in the ſame parts you multiplied by: and if any thing re - 
main, 'mukiply it bv the parts of the next inferior deno - 
mmation, and divide as before. D- ſo till you can bring 
it no Tower, and the ſeveral quotients will give you the. 
value of the fraction required; and if any thing at laſt re- 
main, place it for a numerator over the forme: denumi- 
dator. Some few examples will make the rule plain. 

1. What is the value of 431. Ste ling? To auſwer - 
this queſtion, I multiply the "numerator 27 by 20 (the 
foillings in a pound), the product is 540; which I divide 

; . N 3 ; E . 4 by- 


8. 


144 Reduction of Valgat Bullion, ear. 19: 


by 29, (the denomina- 85 Ly 6a ͤ 
tor), and the quotient is 27 | + oy 


18s. and there remains 
18; which I: multiply 


by 12, and the product- 
(216) 1 divide by the 


J find the value of 2 


Remains 13 


Multiply | 20 
29) 540 (186. 14.15 


denominator 29, the- "4 1p 29. 
quotient is 7 d. and 13 250 
remains; which I multi- 232 

ply by 4, the product is Remains 00s 

52; which I ſtill divide | Multiply | a 

by 29, the quotient i? 85 : 
farthing, and there rev 18 
maineth 23; which 1 I 
put for a numerator over 29) 216 (7 d. 
the denominator hy : "ay 6 9 


to be 188. 7 d. 1 4540 Multply 2 qr. 
as by the operation on 2 2 (1 
the margin. And after. 9). 52 1 (its, 
the ſame manner drethe , __.. —— 
values of the fractions in Remains | "” 4. 97 


the ſeveral examples fol- 
lowing found out. 


Feels 18—7—1 4 


— 


2. What is the value of i T. eg re 145. 8d: 


3. What is the mige of 


57 þ . Facit 48. 


Id. 137. 
4. What is 37 C. weight? Fol 3 qrs. lb; 5 o . vr - 
5. What is 441 3.36 lb. Troy weight ? ? Facit- 4 02. 7 pv. 
23 gr. IT 
6. What is + 5 of 2 kk 7 775 299 an 7 hours, 
12 min. N 


a 


VI. To reduce a compound e 7 afinple one 6 of the 


ſame value: 


What a . fraction is hath vo 450 in (ly: 

1. defin, 24. ; and to reduce it to a fimple fraction of the 
lame alue, 

The role is, Multiply. the nunieritors patty, 

and place the laſt proveet * a New numerator; then we 

2 | | tiply 


gre, 
d. 177 


— 
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tiply the denominators continually, and place the laſt pro- 
duct for a new denominator : ſo this ſingle fraction ſhall . 
be equal to the compound fraction. For example: 
1. Reduce + of 4 of 5-to a ſimple fraction. | 
Multiply the erase 2, 3 and 5 n ber 
make 30 for a new numerator ; 


then multiply the denominators * 1 
3, 55 and 8 together, and their 3 2 
product is 120 fer a eee — 2333 
ſo the ſimple fraction is Wb and 15 6 
cutting of the ciphers, it is Nr. wh * 1 
equal to 7 by the 4th rule; a5 in —— — 


the/ [margio.. | | 120 30 
TFacit M. or ox; or 


2. What is of 5 of 5 ef 32 +? Anſ. 44» 01 354»... 
oer r in its wry terms. | | 


3. What is 14 of 34 of. 23 A. 4334. 
By this you may know how 10 fad the value of a com- 
pound fraction, viz. firſt reduce it to a ſimple one, and 


then find out its value by the fifth rule foregoing, As, 


4. What is. the.. value of 4 of 5 of * of a 2 25 
Anſ. 98. 4d. 2 qrs. 90 N | 
VI}. To reduce fraction, of unequal n rac- 
tions of the ſame value having egual denominators, 
The rule is, Multiply all the denominators together; 
and'the prodv& ſhall be the common denominator. Then - 
multiply each numerator into all the denominators, except 
its own, and the 1:ſt product. put for a rumerator over the. 
denominater, found out as before: ſo this new fraction is 
equal to that fraction whoſe numerator you molriplied into 


the laid derominators. Do ſo by all the numerators given, 5 


and you have your . Fot example: 
1. Reduce 3, +, 2, and 3 to a common denominator, 


' Multiply the denominators 4, 5, 6, and 8, together con- 


tinually ; and pur the produR, 960, for the common de- 


nominator. Then multiply the numerator 3 into the de- 
nominators 5, 6, and 8, and the product is 720, Which * 


is 2 numerator to 960 (found ac before). So 33g u 


+ equal to the firſt fraction J. Then 1 proceed” to hd. 'Y 


en numerator ta the ſecond 1587 via. f, and I mul- 


uply 


— 
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tiply 4 into all the denominators except its own, viz. into 
4, 6, and 8, which produceth 353 53 equal-to 1. Then l. 
multiply ihe numerator 5 into > the denominators 4, 5, 
and 8; the product is 388, equal io F. Thee 1 
multiply the numerator 7-into the denominators 4» $» and 
6; the 4 is.329, equal to 3: and the work is done, 
So that for 4, Fo LAY way 4, 4 have 188, 268 709 28 ; and $82: 

2. Reduce , . 4+, and 4$, into a — a deco 
tor. Faciunt $449, £943, £799, 


VII..To reduce a fraction of one 1 to another. 


This is either aſcending or deſcending : aſcending, When 

- ffaction of a ſmaller is brought to a greater denomina- 

non; deſcending, when a fraction of a greater denomioa- 
tion is brought to a lower. 

1. When a fraction is to be brought from a Jeſſer to a. 
greater denomivation, then make of it a compound fraction, 
by comparing it with the intermediate denominations be- 
tween it and that you would have it reduced 10 then (by. 
the 6th rule foregoing) reduce your compound to a ſimple. 
fraction, and the work is done. For example: 

Sch, 1. It is required to know hat ou of 4 md: 
Sterling 5 of a peony is? 

To reſolve this queſſion, I confider ihat 1. d. is t of 
a ſhillicg, and a fhilling is 1 of a pound; wherefore, d. 
is Y of „ of 49g of a pound; which, by the ſaid 6˙h rule, 
L find to be of a pound Sterling, or Engliſh money. 

Duet. 2: What part of a pound Trey weight is 3 of a 


penny weight? uAnſ. F of 28 of n lb. equal to 12455 Ib, 


Chap 


-Froy. 
2. When a fraction is to bs - brought from a greater to 
a leſſer denomination, then multiply the numerator by the 
parts contained in the ſeveral denominations bet wixt at and che 
the parts you would reduce it to; then place the laſt pro- pro 
Auct over the denominator of the given fraction. For ex- _ 
awple :- der 
Duet 3. I would reduce 21. to the fr: \Qion of a pen- | 
ny; to do which, I multiply the numerato 3 by 20-and 
12. the product is 720; which I put over the dens mina- 2 


dor 5, it makes f of a penny, equal to +. 
a _ 4. What part of ca ounce Troy is 4£ lb.? Anſe 
CHAP. Fa 


_ 20. Addition of Vulgar Frattions. = 
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F your feeling to be added have 4 a common FEW 
minatot, then add all the numerators together, and 

3 their ſum for a numerator to the common denomina- 
tor, which new fraction is the ſum of all the given fractions; 
and if it be improper, reduce it to a whole or mixed num- 
ber, by the 3d rule of the 19th chapeer; 9 * 

Queſt, 1. What is the ſum of Ar, r: 35, and 24 P 

The denominators are equal, /v/z. every one is 24; 
wherefore add the oumeratocs together, viz. 7, 9, 16, and 
14, their ſum is 46; which put over the denonyaator 
24, it makes 45, the ſam of the given fractions; which 
will be reduced to the mixed number 143, or 141. 

2. But if the fractions to be added have unequal deno- 
minators, then reduce them to a common denominator by 
the 5th rule of the 19th chapter, and then add the nume- 
ſators together, and pat the ſum over the common. deno- 
minator, Oc. as before in the laſt example. G 5 

Qucſt. 2. What is the ſum of J, 3, ., and 4 

The fractions reduced to a common 1 are 
2233 4289, 2433, and 4288; the ſum of their aumera- 
tors is 15800 ; wick 1 ppt over the common 2 
makes 35.899, or y, equal to the mixed number 317. 
or 34; for the ſum required. 

Pueft, 3. What is the ſum of 23. 22, and 492 40 
27H. 
If you ate to add mixed 3 together, * add 
the fractional parts as before; and if their ſum be ad im- 
proper fraction, .reduce it to a mixed number, and add its 
integral part to the integral parts of the given mixed num · 
bers, and the work is done. | 

Queſt. 4. What is the ſum of 132 and 244 2 

Firſt, add the fractions + and &, the ſum is 143; then 
add the integer 1 to 13 and 24, their ſum is 38 and put af- 
ter-it the fraction 44, i ic is 3842, for the efron: oritis 384. 

Que /t. 7 What is the ſum of * 645 and 13047 


En 243 48, or 243K. 
4. ik. 


— 
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4. If any of the fractions to be added is a compound 

fraction, it muſt ſi.ſt be reduced to a ſimple fraction by the 

6th rule of chapter 19, and then add i: to the reſt accor. 
ding to the 2d rule of this chapter. For example: 

Qucſt 6, What is the ſum of 4, , and 3 of 3 of £? 

Reduce 3 of 4 of iato a ſimple fraction, and it is 395; 

which reduced with the other two, and added, are 2,525. 

Qua. 7. What is the ſum of 4, and Z of f of 4! 

Anf. Ir 8 is 

5. If the fractions to be added are not of one denomi- 

2 they muſt be fo reduced, and then proceed as be- 
ore. | WS Cos 

- Rue. 8. What is the ſum of 41, and $8.2 

Of the given fractions here, one is of a pound, and the whol, 

other the fraction of a ſhilling ; and before you can add nator 

» them together, you muſt reduce g s. to the fraction of a Wl deno! 

pound, as the other is, (by the 8th-rule of chapter 19.), from 

and it makes rel; then 4 I. and 445 1. will be found the f 

ts be ;32 l. or 451, by the ch rule of chapter 19. and tema 

in ita loweſt terms 4 fl. by the 4th rule of chapter 19. 2 

„ud have been the ſame, if (by the latter pait of 4 

the 8th rule of chapter 19.) you had reduced l. to the from 

fraction of a ſhilling.; which you would have found to over 

have been s.; which added to Ss. by the ſaid 7th rule whic 

of the laſt chapter, the ſum is 1542 8. which is equal to 2 

- the ſum found, as before, viz. 14 l.: for [by the 5th rule 3 

of chapter 19.) the value of 4 l. will be found to be 153. num 

10 d.; and ſo will 1542s. be found to be juſt as much. fra 

- Queſt. 9. What is the ſum of 31. 48. and 4 d.? Anſ. de fi 


787188. or. 45748 l. or in its loweſt terms 47 l. _ 

| | * | me 

4 EIS gtal 

CAA: e. | mat! 

| LR 068 e f bet 

Subtraction of Vulgar Frattions. '' 17 

rt : oaks * 3 tad 44 * E 
14. HE rules in addition for reducing the given der 

; fractions to one denomination, are bere to be dex 
obſetv zd for before ſubtraction can be made, the frac- 4 
tions muſt be reduced to a commog denominator. then the 
ſubtract one numerator from the other, and place the re- red 


mainder 


9 * 
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which fraction 
ſhall be the exceſs or difference berw:en the given frac- 


tions. For example: : 
; Queſt. 1. What is the difference: between 4 and 4 * 


mainder over the common denom nator ; 


The given fractions are reduced to434 and 48; then ſab- 
tract the numerator' 20 from the domeratot 275 and there 
remains 1; which being pat over the denomirator 28, 
makes Y for the anſwer, or difference between + and $. 

Burſt. 2. What is the difference between and + of ,? 

Reduce the compoumi fraction I of ꝓ to a ſimple frace 
tion; then nn as before; and _ anſwer is 329, 
equal to 14x. 

2. When a fraction is given to be ſubtracted from a 
whole number, ſubtract the numerator from the denomi- 
nator, and put the remainder for a numerator to the given 
denominator, and ſubtract an unit (for that you borrowed) 
fromthe whole number, and the remainder place. betore” 
the fraction found, as before; which mixed number is the 
remainder or difference ſought. For example: 

Dusft. 3 1 Ts from 48. 

Anſ. 47 : for if you ſubiract 7 (the numerator) 
from 10 (the denominator), there remains 3; which put 
over 10 is V, and 1 I borrow: from 48, reſts 47, to 
which join M, and it makes 474 for the exceſs. 

Queſt. 4 - SubtraRt 4+ from $9, remains 56%. 

3. If it be required to ſubtract a f:aQtion from a mixed 
number, or one mixed number from another, reduce the 
fraction to a common denominator ; and if the ſraction to 
de ſubtract:d be leſs than the other, then ſubtract the leſſer 


numerator from the greater, and that is a numerator for 


the common denominator. Then ſubtract the leſſer inte- 


 gral part from the greater, and the remaincer with the re. 


maining fractions thereto annexed is the difference required 
between the two given mixed nen. For exan ple: 

Que t. 5. Subtract ay from 548. 

Firſt, ſubtract 3, viz. 41 from 5 &, viz. A the remain» 
der is 22 then 26 from” 5 „temainech 23; to which an- 
nex 42, it makes 2842 for the anſwer, : 

4. But if the fraction to be ſubtracted is greater than 
the fiaftion from whehce you ſub ract, then having fi It 
reduced the fractions to a commen denominator, tx the 

numerator 


. 
| 
| 
{ 
[ 
{ 
| 
. 
{ 
| 
|} 
{ 
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numerator of the greateſt fraction out of the denominator, 
and add the remainder to the numerator of the lefſer frac. 
tion, and their ſum is a new numerator to the common 
denomioator, which fraction note; then os the 1 you 
borrowed) add 1 to the integral part to be btracted, and 
ſubtract it from the greater number, and to the remainder 
annex the fraction you noted before; ſo this new mixed 
number ſhall be the difference ſought. For example: 

Qucſt. 6. Subtract 144 from 297. 

The fractions redupes are 44 and 47, vis. 4 equal 10 
2 z, and & equal to 45: now, I ſhould ſubtr-& 34 from 
427, but I cannot; therefore I ſubirat 21 from 28, reſls 
q-; which added to 16 (the lefſer numerator), makes 23 
for a numeratar to 28, viz. 3F- Then I come to the in- 
tegral parts 14 and 29; and ſay, t that I borrowed and 
14 is 15, which taken from 29, there reſts 14; to which 
annexing 2 it is 1 4 for the remainder, t difference be- 
tween 144 and 295. 


Weſt, 7. Subtract 36 from 745+ Facit 3752 


0 H A p. XXII. 
Multiplication of Vulgar Fractions. - 


F rhe multiplicand and multiplier are ſimple or ſingle 
fraclions, then multiply the tumerators together 
for a new numerator, and the denominaters for a new de- 
nominator, and the neu fraction is the product . 
Queſt. 1. What is the product of & by Ir? Facit 35; 
for the numerato!s 5 and 9 being muliiplied. make 45 ; 
and the denominators 7 and 11 being muitiphed, make 77. 
Lug. 2. What is the product cf 44 by 23? Facit 424. 
2. If the fractions to be nuhiplied be mixed numbers, 
2445 them to improper fraQions by the 11t rule of the 
9th chapter; then proceed as before, 
"Dueft. 3. What is the preduct of 482 by 1372 
The given mixed nun; bers being aer to improper 
fraclions are 484 equal to , and 1:5 equal to 53 : BOW 
2£7 miltiplied by . accc hy MX to the 1ſt rule of chis 


chapter, produce: h 2915 9, or 672-2, 
ref. 


p. 21. 


linator, 
r frac- 
o mmon 
1 you 
d, and 
lainder 
mixed 


le: 


ual tg 
+ from 
„ rells 
ces 23 
the in- 
ed and 
which 


ce be · 


9. 
* 


Y 


Qual. 
Facit 77476, or 7935885 


or T7 which multiplied by 47. 


the quotient you deſire, 


vided by 2? Anſ. 34, or 145. For "Grit 
1 metriph? (5) the numerator of the divi- 


Chap. 23- Multiplication of Vulgar Frattions. 151 
What is the product of 430g by 187 * : 


3. If a a compound action is to be multiplied- by a fim- 
ple fraction, firſt reduce the compound fraction into a 
ſimple fraction; then multiply the one by the other, as is 
taught above. 

Sue. 5. What is the product of 45 42% $of 4? 

The compound fraction $* of 5 of 4 72 22 is Me 
produceth r z which 
in its loweſt terms is 45 for the anſwer, > 

And if the multiplicand and moltiplierareboth n 


fractions, reduce them both to ſimple ones; then multiply 


theſe new fractions as before, ſo you have. the product. 
Queſt. 6. What is the product of 4 of 4 by 4 of 4 ? 


Anſ. x os in its loweſt terms oo. 


Queſt. 7. What is the product of + of 1 by 2 F of £ ed 
Anſ. £85, or Fg» or in its loweſt terms g. 

4. If a fraction be to be multiplied by a whole oumber, 
put under the given whole number an unit for a denomi- 
nator, whereby it will be an improper fraction; then mul - 
tiply theſe fractions as before. For exatple'r £51 

Le. 8, What is the product of 24 by 4 ? _—y WV: 
for 24, by parting an unit under it, will be 3 ;" and, 2 I 
multiplied by. ; produceth & 4% or 16. 

Que. 9. What is the 7 be 36 by tt ? Af 


ys or 29 Fr · 


08-0 AP. XXIII. 
Diviſion of V ulgar Fradtions. 
Ir the dividend and the diviſor are both G 25 A 
tions, then multiply the numetator of the dividend 


into the denominator of the diviſor, and the product is a 
ne w numerator ; and multiply the denomidator of the di- 


vidend into the oumerator of the diviſor, and the product 


is a new denomina or; which ae fraction my ed 


For example: 


Dreft, 1. What . the quorient4d x ; di 3 
* 


— 


152 Diviſion if Pier Nuten. hap. 23. 


| dend 10 (5) the denominstor of the di viſor, and the 
A product (25) is a numerator for the quotient. Then 
multiply (8) the denominator- of the dividend into (3) tie 
numerator of the diviſor, and the product (24) I put ia the 
quotient for a denominator. S0 I find & is 2 5am 


ought, J. 4 
Durſt, 2. What is the quotient of 4 divided by 2 4 
Aus. 43, equal to ꝶ in i Je weſt terms. 77 of t 


2. But if you would divide a ſimple fra dio · by a com · 2 
pound, or a compound by a ſimple, firſt reddee ſach com- ben 
pound to a ſimple fraction; then go on as before. 2 

Saft. 3 What is 1hequotient of 4, divided by 4 off "WP 

Au. . — + Firſt reduce q vf 3 imo a ſimple l 22 

and it is Fx 3 by which i being divided, the quotient i *. 
88. equal in its loweſt terms 10 | 
Ad if the dividend and diviſor be both compound frac- 
tions, reduce them both to ſimple fraQtibos ; chen divide 
the one by the other, as in rule 1. fbregoing. 
' * Oneſh. 4. Wunt i 8 the quote: of of 4 divided by ol 
? Anſ. A3, or 12, or 14x; or i in is loweſt terms, 

3. If che dividend, or diriſor, or both, are mixed 
numbers, reduce them to imptoper fraftions, and n 
diviſion as you were taught before. 

Queſt. 5. What is the quote of 1 24 divided by 214 ? 
Anſ. 355 : for 123 is + he to , and ' 214 is equal to 
2; and the quote of 2 , divided by 129,18, as before, 
2 1 It 

** If you divide a fraction by a whole number, or : 
"whole number by a fraction, make the whole number an 
improper fraction, by putting an unit for a denominator to 
it, as was taught in rule 4. of chapter 22. and then per- 
— form diviſion as was before taught. For example: 
2905 '6. What is the quote uf 
SP +5 LR 9, which oh 
is equal to 133, being r 18 — — —o 137 
s before directed. See the work 
in the margin. i 


e J. What isthe quotient of di- 
1 8? re Fo» 98 per margio. — a 
40 
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e BH A p. XXIV. | 
The Rule e Three. datt in.Vulgos Fraitions: 


8 ig the rule oſ threg in whole; numbers, ſo like - 
A aile in bene you. malt les that the fraftipes 
of the firſt and third places be of the ſame denomination. 

2. dee, if ap wy of the given fractions be compound, that 
they be reduced to ſimple ones of the ſame value. 

3» H there. are. A mixed; numbers, reduce them to 
; iſt rule of chapyer 19, 

4. If any of the three terms is a whole number, make. 
it ag impraper fraRtion, by conſtituting an unit for its de- 


/ nomunator, 


Having reduced yout fractions as is directed i in the four 
laſt rules, then. proceed to a reſolution, which is performed 
the. fame. way as ig whole numbers, reſpect being had to 
the rules delivered for the working of fractions, viz. Mul- 
uply the ſecond and third fractions together, accordipg to 
the rules of chapter 22. and divide the product by the 
wilt fractios, according to the rules of chapter 23. and the 
quotient is the anſwer, Or, which is better, 

5. Moltiphy che numerator of the firſt fraction into the 
denominatars of the ſecond and thisd, and the ptoduct is 
neu denominator; then multiply the degominator of the 
firſt fraction into the numeratots of the ſecond and third, 
28d the groduct is a pew, numerator ; which, g fraction 
s the fourth proportional: or anſwer ; which, if it be ag 
improper fraction, mult be reduced tg a wh ole OF mixed. 
wmber by the 2d-ryle of chapter 19. For example : 

. 1. If 3 d ef de colt fl what will * 
yard cuſt? | 

Having, placed the gives fraQions according to tbe 6th 
tule of chapter 10. I proceed to the refoJution, And fulk 
| wultigly the. numerator of the "f(t fraction = into 8 
ind 10, tg eee, Yards, -1. Yards. © I. 


tors, of the ſecond and 1 4 fs oo. 
third fractions, and the ' 5 4 4 USE" 
wodu@ is 2% for a 

denomigater z then & rn hr 


154 7 be Rule of Three 


Chap, 24. 


mwhiply 4 the denominator of the firſt fraction into 5 and 


9, the bumerators of the ſecond and third fractions, the 
product is 180 for a numerator ; which numerator 180, 
and Jenomioator 240, make 448 1. for the anſwer, equal 
to 4 I. or 158, - . 

Inet. 2. If 3 J. buy 5 yard of cloth, what will LE) 
yard coſt at that rate? Arſe th +35 J. equal to l. or 
148. * * a 

„3.13 b. coſt s. what will 2 8. bu ? An 
* Ib. equal to 1257 lb. : 1 
Del. 4. H. of an ell of holland coſt 3 of a . 
how much will "Re. bag colt at that rate 7. 45 1 
equal to 7s |. 

In reſolving. the Lit n * the T7 o next, obſerre 
the- third rule of this chapter. 

Que. 5. If C. colt 284 8. what will 72 C. coſt at 
_ that rare? Anſ. 23945 8. or 111, 198. 7 d. 

' Brejt. 6. 11-33 yards of velvet coſt 34 l. how much 
will” 104 yards colt at that rate? Anſ. 1 194 | 

- Queſt. 7. I 3 yards of broad cloth coſt 24 |. what will 
1434 yards: col? Anſ. 1341. 98. 4d. 
lo working the lalt quellion and the four next, obſerye 
the 4th rule of this chapter. 

Drefe, 8. If 14 lb. of pepper coſt 148. 67d. 1 demand 
we price of 234 lb A.. 31. 168. 7 d. 
Diet 9. If 1 Ib, of cochineal coſt 1 l. 5's. what will 
365% b. elt? Anſ. 45 l. 178. 6d. 1 

Def. 10. If 1 yard of broad - cloth coſt 1815 what 
wilt 4 pieces, each containing 274 pars, colt at that rate ? 
3 851. 148. 33d. 

veſt. 11. A mercer bought g3 pieces of silk, each 
piece containing 24% ells at 68. 3d. per ell; I demand the 
value of 34 pieces at that rate ? An,. 261. 38. 44 d. 

' Ta refolving the four next queſtions, obſerve the td 
rute of chapter 19. 

' Breſt. 12. If + of an ounce of ſilver coſt 28, 1 de- 
mand the price of 1 14 1b, at that rate? Anſ. 351. 

Dueſt 13.1 15 Ib.. of gold is worth 615k Sterliog, 

What is 2 grain worth at that rate? Anf. 14 d. 
| Queſt. 14. 1 2 yard of dit is worth } of 41 what is 
the price of 15+ ells — Anſ. 9 l. 128. 6d. 
Queſt. 


" 


p. 2% Chap ns frumfſe in Fans 85 
peſt, 15.163 of 2 of 3. pound of cloves coſt 68. 24d, 


, dhe WY wk cot the d. weight ar that rate ? 47 69 l. 65. Bd, 
* 180, 74, That when the anſwers to the quellions in this. 
equal bd the 552 hapter are given in fcgctions, they are given 
in their Jowelt terms. | e 
vill Ws 
. % en A BP. . 
MH, The Rule of Three inverſe in Fradtions. 
2 1, FT hath been already taught (in the 2d rule of the 
rRh chapter) how to diſcover when the fourth 
Kew (to the three given numbers) is to be 


roportional num 

_ found out by the rule of three direct, and when by the rule 
wolf 2 2 inverſe; to which rule the learger is now re- 

ried. | 

2, When ia fractions you, find a queſtion io be ſolved 
| by the rule of three inverſe, viz. when the third term is 
it will be diyiſor ; then bavipg reduced the terms exactly, (ac- 
125 cording to the rules in chapter 24.), muhiply the nume · 
etre tor of the third fraction into the denominators of the ſe - 
cond and firſt fractions, and the product is a new denomi- 
nator; then multiply the denominator. of the third frac- 
tion into the numerators of the ſecond and fi:ſt fractions, 
and the product is a new- numerator ; which new fraction 
thus found is the anſwer to the queſtion, 1 
| Queſh, l. if of a yard of cloth that is 2 yards wids 
will make a. garment, how much of any other drapery 
that is F of a yzid wide will make the ſame garment ? 
Anſ. 2 yards. by 
d the Del. 2. 1 lent my find 461. far + of a year, how 
J. much ought he to lend me for Ar of a year ? Auſ. 63 yl. 
th rest. 3. If 3 of a yard of cloth that is 25 yards wide 

4 will make any garment, What breadth is that cloth when 
de · 15 yards will make the ſame-gaiment ? Anf. E of a yard: 

$ | 7 


ling, Qpeſt. 4. How many inches in length of a board that 
9 inches broad will make a foot ſquate? Auſ. 16 inches 

at is I length. © | 

Rueſt, 5. If when the buſhel of wheat coſt 4+ s. the: 
| a penny 


N | When the given 


3) 156 5 
penny loaf weighed oF ounces, what will it weigh when 
"the buſhel coſt 8 Fs. ? Anſ. 5735 ounces, 


Reſt, 6. If 12 men can mow 24x acres in 104 days, 


_ in how many ds uill 6, men take do the ſame ? Anſ. 


ia 24 days. 


CH A F. XxVL 
Nules of Practice. 


1. IN che Gogle tue of. three, when the firſt of the 
I three numbers. in the queſtion (after thgy are dil. 
peſed according to the 6th rule of chapter 10.) happeneih 

be an unit, or 1, that queſtion many times maf be te- 

otved far more fpeedily than by the rule of three; which 
kind of operativn is commonly called Practice. And in- 
deed it is of excellent uſe among merchants, tradeſmen, 
and others, by reaſon of its ſpeedineſs in finding a reſolu · 
tion to. ſuch kind of queſtions. 
2. The chief b ge refolvable- by theſe brief rules 
may be comprehended under the ſeven ue? heads or. 
| cafes following, 07: 


1. Of farthiogs vader 4. 
5 2. Of pence under 12. 
I Of pence and farthings. 
4. Of fbillings. under 20. 
5. Of ſhillings, pence,. * e 
6. Of pounds. 
7. Of pounds, ſhillings, bee, and 
| 1 farthings. 
It would be very canvenient Hr 
the practical arithmetician to have 
dy heart the ſeveral produQs of 
the 9 digits mukipked by 12; 
for bis fpeedy -reduciog penee 1-2 times 
into ſhillings, and ſhillings into 
. pence, which he may gain by ne. 
table Wenn = 


Price of the in- 
_teger conſults, -: : 
1 7 | 


PP : 


+4 


= 


ad 


— 


es 
* 

© _ 

LS 23 
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8 
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5. 26. Chap. 26. Rules of Practice. 1725 


when 3. Shillings are practically reduced into pounds thus, 

viz, Cut off the figure ſtanding in the place of units with 
days, a daſh of the pen, and note it for ſhillings; then draw 
Anſ. a line under the given number, and take half of the re- 


maining figures after the firſt is cut off, and ſet them un- 
der the line, and they are ſo many pounds : but if the 
laſt figure is odd, then take the leſſer half, and add 10 
to. the figure ſo cut off (as be fore) for ſhillings. As, if 
were 1o-reduce 43658 ſhillings into pound; | 
firſt 1 cut off the laſt figure (8) for ſhillings, 4365|8 


© the then 1 take half of the remaining ßgures 

0 (365) thus. Half of 4 is 2, which I put un- 4 . 
neth der the line; then half of three is 1; and he 2182 18 
e re- _ cauſe 3 is an odd number, I make the next fi- | 
hich, gure 6. to be 163 and 1.go on, ſaying, Half of 16is 8, and 
in the half of 5 is 2. which is the laſt figure ;- wherefore 
men, "becauſe 5 is an odd number, I add 10 to the 8 I cut off, 
ſolu- and it makes 18s. So that 1 od it to be 21821, 18 8. 

as per margin. | 2 | 

rules 44 It is hkewiſe convenient that the learner be acquaint» 
ls or ed with the practical tables following; the firſt contain». 


ing the aliquot or even parts of a ſhilliog, the ſecond con · 
faing the aliquot paris of a pound; 


* 4. Wo 
| |; | * 10 ©) ſ LY 
1 , A. 2 $26: T5 }'- 17 
| 8 266 5 1 n 
813 T S8 81 3 4735 T 
; wp *% 5 4 14 | i 3 0k To 
12 E 1 25 E 1 8 Ir 
1 | l L 1.9, 25 
36 1 S ; 18 
48 N . Caſe 1. When the price of an integer is a farthing, 
62 then take the fixth part of the given number, which will be 
72 ſo many three - halfpences; and if any thing remains, is is 
84 farthings by the 8th rule of chapter 8. Then conſider that 


' + three-balfpences is x of a ſhilling, wherefore take the 8th 
108 part of them for ſhiſlings, and if any thing remain, they 

pre ſo many three-halfpences : which reduce into pounds 
g5 88 e ; by 


258 ase Dale. 'Qlap: 26. 


hy the. 26. rule foregoing. En- þ | . 4 | 
ample, What comes 67,436. 1b. | #1 674868 er lb. ' | 
we a fajtbing. per lb.! Firſt,” 7 2: . 

TE 


L take. 5. ef 67486, and it is. |, 

11247 threer halfpences, and; 4 | IT, 
85. ot Y penn.  Theny | 

of 11247 is 1495 b. and 7-re- | | fac. 

maing which is 4. three-balf- - 0 

pences, or 104 d.; which, with the 4, farthings before, pat 
make 114d. ; and! 1405 ſhillings, by the third rule, is <4 

5%: in all 30. 5s. 114 d. . ber Ste Us: 


| wes. 

"Oden exompler follow: - 3 

2576 b. — | 4 [6380 h. 45 

* PE. N — — 
b 1429 —2 as. 4| 1063— ars. | 

X — —- — 
* . 1 F 
1 | ; X — — 
165 facit. 6—12—71 


6. Wben the price of whe i integer is 2 farthings, then 
take the third part of the given number for ſo many three- 


halfpences, and the remainder (if any) is halfpence; then | 
take the eighth part of that for . as before, Ge. | 


1 3 8 
ener-, rer 
6 | tome 
* 6 SST 27 .— 914. 

2 5 ; | Pra | | 7. N 1 
15-1 facit: er 


7.3 When the price of the integer i is 3 farthings, then 
take half the given number for three · halfpence, and if any 
thing remain, 4! i is three farthio gs; then take the. eighth | 
ef that for 1 as before, Oc. | 


» 
BY 


; 


F + | 4736 Ib. at 3 qrs. | 5 | 5425 Ib. at 3. 4's. 
+ 1 2368 — {4 | 22323 3 
W 1419 — 
by l $8. 6 4 99-07 
| 14—16 facit. EY | 16—19—0—3 facit 


8. Caſe 2. When the given price of . integer is a 


part or parts of a ſhilliog, (viz, pence), divide the given 


number of integers whoſe value is ſought, by the denonii- 
nator of the fraction repreſenting the even pait, and the 
quote is ſhillings ; (always minding the 8th rule of the 


8th chapter, for the value of the remainder)-; and thoſe 


ſhillings may be reduced into pounds by the 3d rule of this. 
chapter. For example: Let it be required to find the 
value of 438 lb. at 3 d. per Ib. I confider that 3 d. is * of 
a ſhilling, and 438 lb. will coſt ſo 5 three pences; 
wherefore l divide 438 by 4, . 
the denominator of 7 9d Fu 438 ern = 36: | 

quote is 109 ſhillings, and 2 re- 
mains, which is 2 three-pences, . 
or 6 d.: the whole value is 5 |, 4. 1. &. 
98. 6d, as by the work ap- Facit 1—9 6 


* 
1 


109 —6 


peareth, 22 
| | More N fallow. 3 | 
[ lb, d. th, d. 
4 5 at 6 per b. # | 5316 ut 2 per Ib. 
e 
80 Tae. 1 441. 68. 1121 
5 « 89 l. 78. facit. 5 | 44 ' 
. &. me” 
| 4 | 438 nt 4 per Ib. 7 8 per 1b. 
„ nee 
1 71.68, _— 391. 185. F, 
1.4. 4 4 4 
2 879 at 3 per lb. 1818 ar 1 per Ib, _ 
3 a by 
SI 21|9—9 618—2 d. 
| | it 198. 94. Tacit, | A 3k 88. FS 


1 
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9. If the price of the integer be pence under 12, ad 


yet dat an enen part, then it may. be. divided- into even 
parts; and ſo the parts of abe given number taken accord - 
; ingly, and added together, as if it were 5 d. which is 36. 
and 2.6, viz. 4.and A of a ſhilling ; firſt take 3 of the gi- 
ven number, and then Fithereof, and addi them together, 
and their ſum is the anſwer in ſhillings ; ſtill obſerving 
rule g. of: chap: 8; for the-remainder, (if any be); then 
bring the ſhiltiogs ibto pounds by the 3d rule fore going. 
Likewiſe. 7 d. is-4 and 3, ſo 9 d. is. and 3, and 10 d. is 
and , and 11 d. is + and and Tof a ſhilling, Or elſe, 
many times your- work | may be ſhortened thus, viz. When 


the. ſaid given price is to be divided into even parts of a 


falling. or of a. pound ; aſter you have taken the fiſt even 
part, the other may be an even part of that part; as in the 
nent example, where is given 4 39 lb. at g d. penlb. Now, 
Iimay divide it thus, viz. into 4 d. 1 d.; and 4 d. being 
3 of a. ſhilling, and 1 d. being A of. d. Firſt take of 
439. Ih. and it gives 146% 16.13 and for the 1 d. I take 


+ of 1465s. 4d; which. is 26 $: 1 d.; which ia all comes 
*: 0 Lk 2 rt 8: Examples follow, | 


F 
1430 at 5 per Ib, Þ| 3. [417 * 9 per yard. 
| 2 188 I'S 208 —— & 
E 2 | | „r 1 
Pr a 18]2—Ly — AED 125 
1 411 27.71. aciti 1151. 125. 9d. facih 
rA & ISN. d. 

587 at 7 per ell. 1 | 386 at i. 
rer 
| 2 46—9 - 1 T 1239 —8' 
a ns af 13 —8 | 
| Enter ao pon | FCS BF 


Yards. 


Oh: 


* 


per lb. 


Ohap. 26. 


I Terde, d. 
| 836 at 8 per yard. 
| + | 278——8 , 
7] 278—W | 
| one emer + 
. ee 
| 27 J. 178. 44. Jarit. 


as before: 


penny, by disiding 3470 lb. 


12, for 1 d. is vx of a ſhilli 


and the quote is 289 8. 


ug, 
2d. 
Then I conceive that one farihing 
is the & of a penny; and tbe va- 
loe of 1 farthing will be 4 of the 

value of a peuny; and therefore 


—— 


5. 


Riiles of 'Pratfice. 


S 


161 


178. 
178 
13 EIS 


Is | 4 g—6 

24 l. 98. 6d di 

r Caſe 3. When the price of the integer is pence 

and 5 if it make an even part of a ſhilling, work 
but if they are uneven, as penny - farthing, 
penny three · farthings, 29. 1 qr. or 2d. 3 q rs. 3d. 3s. 
or the like; then fiiſt work for ſome even part, and 
conſider what part the reſt is of that even part, add di- 
vide that quotient thereby; then add them together, and 
reduce them to pounds, as before. 
Example. 30 lb. at 1 d. 17. 
Firſt, I work for ihe 


by 


T take r of 289 8. 2 d. which 


is 72 8. 3d. 2 41s. and add them together, and they ure 
18 J. 18. 5 d. 2 qrs. as by the margin. N 0d 


of the ſame datute follow. 


22—14—2 /acit. 


15. 


d. gr. 
347 at 1—1 


*»„ 


| . e 


- 


+ | 654 Ib. at 24 d. 


n 
Fs | 13]6—--3 


| 61. 168. 3d. facit. 


&; 


| 


| 


| | 15. | d. 
115 4 24 
2 + 80— . 10 
| 1 
+ | g9[o—- 114 
ar 1035. 114d Tacit. [- 


. | $ 


4 
2 


< 


n 


a 
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Yards, d. 

$20 at 44 
260 

65 

3205 9 


161, 58. facit. 
| 137 yds at 10*d, 


51. 198. 10 d. fac. 


11. Caſe 4. When the price of the integer is 28. then 


cut off the figure in the place of units of the given num- 


ber, and double it for ſhillings, and the figures on the o- 


ther hand are pounds. 


Example : 436 yards | 
at 28. per yard; cut off the laſt figure 6, and 4316 


double it, it makes 12 ſhilliogs; and the ok 


ther two figures, viz. 43, areſo many pounds: 


43 J. 128, 


ſo that their value i is 431. 128, as per margin. 


12. Hence it is evident, that when the giren price of 


an integer is an even number of ſhillings; then if you take 
half of that (even): number of ſhillings, and multiply the 
+ given number of integers thereby, doubling the firſt ſigure 


of the product, and ſetting it apart for ſhillings, the reſt 


of the ES will be pounds; which pounds and ſhillings 
are the value ſought. Example. What coſt ' 
536 yards at 8's. per yard? To reſolve 536 yds at 88. 


which, Itake of 8s. (the price of a yard), — 


which is 4, and multiply 536 thereby; ſay--214 |. $5. 
ing, 4 times 6 is 24; then I double the 

ſirſt figure 4, Which makes 8, for ſhillings, and carry 2 to 
the next product. G. and I find the reſt of the product to 


be 214, which I note for pounds: 


ſo the value of 536 


yards at Bs. per yard, is #74). 8 8. as W mar gin. More 


© exainples follow. 


PF, i : 


Clap. 26. 
361d. at 68. per yd. 


1601. 168. Nele. 7 2 
123 yds at 48. pak 8 


Ruler of Practice. 
oY 420 yds'at 1 2 8. per nd p 


3 - 


2521. facit. | 
326 * at 14 8. per yd. 


— 


24 J. 12 8. Fucit. 4 
48 48 els at 8 8. per ell. 


228 1, 4 8. facit. 


E 4s. facit. I 
84 yds at 108. . — 


42 . facit. 


1.381 88. factt. 
| 52 yds at 18s, per yd. 


| 461. 163, facie. 


13. If the given of pen the integer is an odd number - 
of ſhillings, then work firſt for the even number of- ſhil-- 
logs, by the laſt rule; and for the odd ſhilling take n of 
the given number of integers, according to the 3d rule of 
this chapter, and add them Er, and you have your 


deſire. _ N r follow. 

he's ba Ds | Blk. . .« 

422 at — einn; | 
ce Ha  M SOT NOT, 7 
32—4 W eee 
L | | 3 
63 OY" Fact. 9 44 —— 3 facts; 

El, 215 fa | 1. LS .2 2.9 | EA. . 0? 4555 

51005. 7. fer ell. [324 at — ter ell, be 3466 

bo is, t 9181 af 0h 20 Ke La 283 og 

i BY | ee ST 
op] 6. - — 

180—12 . g | 2755 2 ſaci, . 
14, Except. whe the given price of the i integer U 58. 
far. lien it. is_ſooper anf eed_by taking x. of the gre 
namber whoſe value is == as inthe followjng example 

La. I; $4 1 By — 7. a 
Fi 5 at 5 per yd - 206 at $ Ten ell. | 


WAILITETFT 4 * 
a 109 J. facit. 
11 P 


* 


— 


511. 108 % . | 
15. 


| 163 


48 yds. a 16% pergd. 
— — — 


— 54 
15. Cafe 5 


by the denominator of that fraction 
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Chap. 26. 
When the given price ol an integer is 


ſhillings and 1 chillings, pence, and farthiogs ; then 
if the thillings and pence. be an even part-of rl di- 
vide the given number of integers whole value you ſeek, 


that evea.- 


patt. As for example: What is r price of . yards 


| at 68, 8 d. per yard? Heye: 


I eonſider that 6 8. 8 d. 18 4 I. 4. 
of a pound; wherefore 1 * | T 384 * > ni per r jd. 
vide 384 by 3. and the quote E $7 n 


is the anſwer, vig. 128 J.; 


ſo that 384 yards at 68.84. per yard; amount to 1281. 
as per margins. ſell TY Os. Sh rule 3 pe: 8th 


An. . 707 2 


12 


| Aare FRAY OPER £044 
+] 438 ells at 65. 8 d. I 2 64. | 


| x | 1125 lls at 38. 4d. * 


1461. ſaci. zs l. 75. 6 d. facit. 
726 * 18. 8 d. 


. 


* 


187 l. 10 8. facit. | 660 l. 108. fecir, 


16. When the given value of the i integer is ſhillings and 
pence, Oc. and not an even part of a pound, yet many 
times it may be divided into even parts. Fhus 6 8. 66. 
is 45. and 28. 6d. For the 4s. work according to the 
12th rule foregoing, and for the 2 8, 64. take the eighth 
part of the given aumber,-and add them together, then 


their ſum is the value required.” 


—— — — 


23 „„ 


So 8 s. 6 d. will be divided into 6 s. and 2 8. 6d. and 
the price of ihe given number may de found out as before, 


Gn; ... Examples follow ). 


«<a 


251 31128 1 n 
28. 38 —12— : 


PX 
W 00 


Led. 


12 at 
1 


9 
— 


s 


2 
» ©. 
- 
* 
- 
- 


F 


TE Z 


© 
BS” 


a6 3s 


! i 


1811. 93, 6d. 32 
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r.. „ 
386 at 14—8 | 


tre 


nei 8—0 * 
11128 2 — 


1283 1.— 18 ac. 


17. When the given price of an integer is ſhillings and 
pence, and you cannot readily divide them according to the | 
aft rule, then 3 the given number whoſe. value-you. 


eek; by che numbe 


ger ; 


of ſhillings in the price of the ute · 
and then for We pente work by the- th rule fore- 


going; then add the numbers together, and their fans the 


value ſouybt io ſtillinzs. 
example? What is the value . 
392 yafds at 68. 9 d. per yard? 
8. 9 d. cannot be made an 
even part; nor indeed can it be 
divided igto even parts of a 
pound: wherefore 1 * 1 I 


Here 6 


given number of yards, 352 


6, for 


the 6 8. the pt 


As for- 


2352 ſhillings ; then for the 9 4, 


I divide it into 5 d. and 3 d. and 


— 


. ak 2. 
- 1392 3: 6—9 


*» 


f 2644 5 
; Fat. e 


— —-— — 


work for them by the gth rule idiegoion, and at 14 add 


the ſhillings together, they make 26268. and by 


the 3d 


rule they are reduced to 1321: 68. the value of 39 >yards 
*. 6 * 9 d. * yard, See the work in-the margin. 


by 0. 1 Eranpler 3 85 
1 . 1 EAA. d. 
| 480 at ah * 732 at 177 
— — 12 Ben 
N 4928 r 
r 12818784 
n 
| " * 2 — — 
"5 | 232]0 1 9210 
1161, Feen. I 2 [gol 11 5. facit. 


P 2 


\ / 
HH 


18. When 


166 ä Ruler of Practice. | Chap. 26. 


18. When the given price of the integer is ſhillings, 
pence, and farthings, then multiply the giren number of 
integers by the number of ſhillings contained in the value 
| of the integer ; and for the pence and farthings follow, the 


10th rule of this chapter”; : 3 £2. 
Examples, n 
| 1 . I l d. 
| 0 — 438 at deen | 1 270 at 14—24 
— 72 9 
88 3504 Vel: 2 
47 219 , 4 7 
x 2744. 148 5130 . 
T T * 
12 75047 2. +4. 4 5 hes: 
N - » { Jn #4 Si; 
F - 1971; 2108. 424. fac EY 526% 2 11 
| Ell. „% . 1 12631, 4s. 9d. acit. 
136 at 9—22 | $72 Ells. 5 4. gd; 1 
los eee A 431 at 2—42 ö 
2 I 224 —— —0 5 * 5 't — — — 
| #1 22—8 | 25] 862 1 10 
ST oat | 74107 9d. 
2 * 5 : | . 
g —— E- nan FO 
| "1 125 —4 5 8 1 n 10213— 7x, 
4 j 621, 12's. £7 of gra. 38. 74 d. fact, 


19. Caſe 6. When * given ralue of the integer is 

pounds, then multiply the number of integers whole value 
is ſought, by the price of the i integer, and the product is 
the anſwer i in pounds. | 
| Examples. 
OR SHB tk e 
42 at 2 Lee Lo i 13 at 8 per C. 
841. fact.” 4 Tv 2 f 1041. farit, | 
n;, BAI IL 


30 at 3 per c. f 


— 48 aft 12 fer C. 


5761. factt. 


26. Chap: ab. . Rales bf Pratties. 167 


ings, 20. Caſe 1. If the price of the integer is pounds and 
er of ſuillings, then for the pounds work as in the laſt rule. and 
alue for the ſhillings as in the 12th and 1 3th rules foregoing ; 
( the then add the numbers produced from them both, and ihe. 


* 
9 - 


E 
4 a - 2 at - 
2 x | peil. 92 * 74..0 | 4 I. | 328 | : I T. | 
| eee | —_ 
— A . 10 8. A. 3 
1 | 101 f. 38. factt. N 7 359 J. Jacit. "ww 
WY Groſs, I. 3. [ Groſs. „ & ;. | 
— r 26 at 3-15 
vt 31. 174 7. | "| 31. 179 , 7 | 
cit, . 17— , 1 11s. | 18-—4 5 l 
13, | 2— 18 ] 4 1—6* - 
11 . | — 4 : | 2 3 5 * 
— OR. |. 194 . 68. facit. 197. 188. facit. 


21. When the given price of zu integer conſiſts of 

pounds, ſhilliogs, pende, and farthings, then firſt work for 
% the ſhillings, pence; and fatihings, according te the 78th. 
— tale of this chapter; and ſiad the total value of the · given · 

number, as if there were no pounds; then work with the 
1 pounds accordingto he- 1gthirate of this chap:er; and ad i 
3 the numbers thus found, and their ſum is the total value 
1 Nquired. * e . ee 13H . 
alue Examples of thir rule flow. 
Nis . . „ aan 

er -Sie? 


5 Reg | 4: + -2964-& * x3 2 2 
= — 8 - Pr 48 > 46 5 - Ane. 6 

d, * 1 A « 6—75 - FA 14d. 
Dr Tee er 

£ 284|8—-104 1 l 8 1 
142. 8s. 10 d. | 161. 8s. 44d: 
| 213 | [33822 31. 


— 


355. 8s. 101 q. 127h, $8. 479. facit. 
„ Groſt. 


* 


20. 


0 


— 


1 


p = = . 7 by 
: * » . 
1 * 0 
* mY — *, 
” v7 
# . * 


Chap, 26. 


168 
i Groſe. l. 4. du :Grofs., I. . d. 
| 416: at 2-49-34 48 at 3—15—114 
19% 37444 ont 1.249 | 5 
3d. 104 48 IS 
2d. 26 N 4's + 1 | 
® | 7 — — RO . [0 B \ 15 8. 
EFF 
r 6 14d. 
A —— 
E _ tHo251. 148. facit. 21616—. . 
ee & * FRN. 
. 
* | ; 62] Wy 14 . 
r I. 68. facit. 


22. When there is given the value of an iot-ger, and it 
is required to know the value pf many ſuch integers, toge · 


-- ther with 4 or & . of an integer; then ficlt (by the 


former rules) find out the value of the given number of 
integers ; and then for 4 of an integer take 3 of the given 
value of the integer; or for 4 take of the given value cf 
the integer; and for +, Grit take 2 of the given value, and 
then Z of that 4; ſetting each part under the precedent : 
then adding them together, their ſum will be the required 
value of ihe integers and their parts. Example: What 
is the value of 1164 yards allt 

43. 6d. per yard? To give an Tur, . d. 
anſwer, firſt I work ſyr the va 1164. 4——6 

hoe of 116 yards, by the 151t1kbũU. — 

rule foregoing; and then for. 111, 12.8. 2 8. 


> 


the 4 yard I take 4 of 48. 6d, 14 l. 108. | 2 5. 6d. 
which is 28. 3 d. and add to 2 yd. 
the reſt found as before, then | 


28. 3d. 
is that ſum the total value of 26 L 45 3 d. facit. 


— „ 


1164 yards at 48. 6 d. per 


3 | 
yard ; which I find to amount to 5 48s. 3 d. as by 


D nde p- k | 
- the work in the margin. : 4 
© 24 *\ 
. 4 — 
2 3 T's; Ozger 
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26. 


3248 yards at 46; 10 d. 


* „ og pF * - n * * N " 
ix * 4 * = Y : 
$ 1 „ 1 ** 

* ed * 1 8 R % 
* ; | * 5 : 


| __ Te Rais of Burr: 169 


Other 5 Holla. 
I. 7204 yards! at 63 8 d. 


* 


, 2 Ty 
i = {abs 60 2401. 38. 4d; och. 
162 | 34. | T1 9. 8 
108 2 f 1 d. A: 419 ot ©, Rage 
1 - * * 1 
i 2x. fads 7 oct ra 
EK 0% S923 + 1:7 048793 doUrn OF ORE 
156078. 24 f. r Y «les 


781, 78. s. 22d,  facit.. 4 ä 
4 4. De} ER 23 


2284 ells at 2 21d. \ | 
* iv „ 8— — t. I! 
2736 5 8 | 7 7 6 3 
7% eee 
N 14 = 108. 4 
ne b — ; 6d. |, 10. 
— 4: 329 2 ay 


2 2 reer N 
a Many more OT mph be ſtated, and: Tal other 
rules of practice might be ſhewo, according do the method 
of divers authors; but what have been delivered here, are 
ſafficient for the practical ne in all caſes vhate 
ſoever, Nas n1l5 7 
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Tube Rule of Barter. ey. 


I»; „Bla is a rule among merchams, which, (inthe ex- 
changing of one commodity for anothet) informs 
them ſo to proportion. We UE 08 that de may; ſuſ- - 


tain loſs, 5: 
2. To reſglye:queſtiong es in ill not, bodificule 


to him that is acquainted with the goiden Tee i rule of 


three, it beiag altogether uſed ia refolving;{uch queſtions, 

Oueft. 1. Two merchants (viz. A and B] bacter:..'A 
hath 13 C. 3.93. 14 lb. of pepper; at 2 J. 2 
and B hath cotton at 9d. ger. lb., 1 'demagd ſhow much 


wis 


h Pine e e Chef A/ 
cotton B muſt gie & for bis pepper? Anf. 9 C. 1 qr. 
Tieſt fad by the rple of three, or the rules of Practice, 
foregoing, hou much the pepper is worth; ſaying, 

72 . golt- 2h. 1695 bat g c. 3 qrs. 1416, 
8 


= ** 7 * 


coſt? Anſ. 381. 178. 

Secondly, By the rule three; Sy. x9 94. boy t b. 

of cotton, how much will 38 l. 14 ? Loſe 94 C.; 8 

and ſo much cotton mult B give to A Per 13 C. 3 978. * 

x4 lb. of pepper, at 2 l. i A ber Ne is 30 

worth 9 d. per lb. 4 
Queſt, 2. Two 725 (A and "To 33388 A bath eo 
ger worth 1 lb. th 8. er ©: bot in barter be will 12 


have'> 1: 16 8. per C. Bk ath nytmegs worth 5 J. 125. 
Per ct.; row H demand how B moſt rate bis nurmegs per 
_ to wake his gain ib dar er equal toi that of A? 22 
81. 8s. 
Say, dy the rule of thred, If x L T7 5. 4d. .require 2). 
16 8. in the barter, what will 5b 125. require in bar- 
ter? Fucit 8 l. &s. 
Que. 3. A and B barter. a yards of broad - 
cloth; wöftb 6s. per yard, baut in barter he will have 
8 $i ple yard. g hath ſnhalloon worth 4 8. per yatd: now 
1 demand bow many yards of ſhalloon B muſt give A for m 
his broad cloth, making his gain in barter equal to that cf " 26 
A? Anſ. 189'yards of ſhalto2n.. - | | 
Firſt (as in the laſt queſtion) Snd out how B ought to n 
ſell· his ſhalloon in 7 viz, ſay, 10 6-8, require 8 8, <f 
what will 4s. require? Anf. 58. 4d. n 
1 
\ 
f 


Thus you ſee that B mult ſe!] his alleen in barter at 
38.46. if A ſell his broad cloth at 8 5. per yard. 
It remaineth now to find out how much ſhalloon Bmuſt 
Eire for 120 yards of bre ac clotH; Which, after the fame 
method uſed to refolve the firſt queſtion. of this chapter, " 


is four tobe 180; and fo many: yards of Ralloon: muſt | 


B give A for the 120 yards of broad-cloth, | 


ee , A ind B bartered;"s Ad 14 C. of ſoar 


. for which B gave bim 1 G. 4 Ja. of 


Gbnamon; I Lemand: bow B rated his cionamon fer w.? 
Arſ. qi per Ib. 
. 5. A and B batter. * z Fe of diacidy, 
2 ee, per tun is dead i * dut id Garter 
22 
he 


che 28. Nuieſtiun- In Loſe an G. -191 


he hath-561; 8 8. per tun; and 4A gheth B Af C. 2 qr. 
11 F Ib. ginger for the 4 tuns of brandy; I deſire to know 
how much B ſold 'his- gioger in barter pe G. and how 
much it was worth in ready 171 An. For 9 J. 68. 
8 d. in harter, and it is worth 7 l. per C. in ren money. 

Qneſt. 6. A and B batter. A hath 320 dozed bf 
candles, at 4 8. 6 d. per doten; for which B giveth him 
30 J. in money, and the reſt ia cotton ar 8 d. per lb. 1 
demand how much cotton he muſt give him more than the 
zol. ? Ant i d. 1 qr. 

Augſt. 5. A and Barter, A hath 608 yards of brogd- 


cloth, worth 14 8. per yard, for which B giveth him 125 J. 


128 ready: money, and 85 C. 2 qrs. 24 lb. of bees · wax; 
nov I de ſire to æ no.] how 5 reckoned 1 Wax per 5 ? 


4. 31. 10s. per G. r wh 3 


1 ” 
m_ 
— 


_ Cc: H A r. XXVII. 0 7 
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5181 

e. 1. A "Merchant bought 436 yas cds of 3 

clgth for 8 8. b do per 2d feileth i it 

again at 10s. 4d,: per yard; now I deſire to know how 

much 42 in the ſale of the 436 58e Auf: 39). 
19 . 40% r ard 4 17 5 

*Firlb, ind out by be mie of threes, ar by ptachce. a” 

much the cloth coſt him ati8.s, 6 d. per yard. which: 1 


ſiad to: be 186 l. 58.3 then by abe ſame rule find out how 


much he ſold it for, iz 275 l. s. 4d. ; then ſubttact 
185 J. 6 8. which it colt bim, from 225 1.-5 $24 d. 
which he ſold it for, and there remaineth 39 1.1 194. 4. 
for his gain in the ſale thereof 
Otherwiſe it may ſooner be reſolved thus: Fir(; find 


out how much! he gaided rr yard, vig. ſubttatt f 8.6 d. 


which he gave per yard, from 10 8. 4 d, hich he fold it 
for per yard, dhe remainder. is 1 ki 100. fy his gain Sor 


yard,;. Then ſay, 4 IS © 2g 
If 1 yard gain 1 s. 209, ne” vill 335 yards gan! 
The anſwer by practice, or the rule of three, is 39 1. 195. 


. 4, m was found before. ty 


OF 2. A draper daun. 1247ards of wilhad clad, 
for 


* 


172 wWpaſtions in Loſs und Guin. Chap: 18, 
for which be gave 41 J. I deſire 10-know how he muſt fell 
it per yard, 40 gain 0 l. 6 8. 9 d. inthe whole ſale: of 
the 124 yards? ofnſ, &t 693.86. per yard, 
+ EE price which it coft him (vir. 31 L) 7e his-in- 
ä e din, (viz, 10 J. 6.6 d.), the ſaw i. 41 l. 64. 
9 . hen day. . Die A d & 8 
If 224 yards tequire 41 l. 658. 8 d. what will I or 
| nenen By the rule of three, i find the anſwer 6 5. 8 d 
Lues. 3. A grocer bought 3 C. 1:9r. 14 lb. of cloves, 
which colt him 2s. 4 d. per Ib. and ſold them for 421. 
148. 1 defire ge NA el 
An 8.1, 129+; Cold 2 
„ Lusſt. 4. A . honght 96 laeꝶ dor 125 1. 1 4 
mand how he:tmuſt-fell them! per. piece ta gain 15 J. ig 
Taying out 100 J. at that rate? A. 1 l. 148. 6 d. fer 
piece. For 
As 100 is t K. fo is 129. l. to 148 J. 7s. 
80 that, by the proportion 8 I have found how 


much be moſt; receive for\the 86 kerſeys ts · gain after the | 
tate of 15 l. per C. Then to find how he muſt ſell them > 


fer piect. 1 ſay; rind in⁰ναο,ðẽp 85 'S 
7 06 beds ge 94. fh { ce 6 wil  , 
hy ed. which is the number ſougbt. 


Luc. 5. A-groaey bought 4Þ C. of pepper for 171 
178. 4 d. and (it proving to be damnified) he is willing : 

re daſe rl. 10 8. rr cent. 1 derided tow he micft'ſel! I 
it per db. 8 Au d. pr Ib. mi 95 l 1 dum ** 

Subträct FZ li 205, e delt of 100 l. ſrota 100 and 2 
there temains 87 1. s. Thes fur 


» As 180. l. is to 87 l. rost fois k. 178. 14 141, 07 
27 8. 8 d. ſo much ae he maſt ſel} it all for, [A loſe after 881 
the rate propouaded. Then e how he mulk Ri p 
. . I rn sn 1 
10. 0 14 1. Wand b Mb. to wy — 
31 8 16. A heads {old Yo-fodder f len The koa. 4 
-<roduptaiding! 1 h f C.) fori264$/733./6hd guged after 2 
the rate of 121. 10 8. per 100 l. I demand Bod much it _ 
r ds S beer 
To reſolve this queſtion; add 12 J. 10 8. (the gain Per | & 
; cent.) 10 100 l. and it makes 112 l. 108.3; then ſay, , * 


7 A 10 Uιπ l. ſo 15 204. 15 8. to 1821. 
wy, Which 


Chap. 25 


= N 19 fadders to haiſ-hpedreds, and it makes 390» 
en ſay, 

As 390 bal-hundreds is to 1824. ſo is 2 half:hnadreds 
to 18 8. 8 d. the price of 2 halt-huodreds, or ce G. 
weight, and ſo much it ſtood him per C. weight. 5 

-Pue/t, 7. A merchant bought 8 tuns of wine, which 
being ſophiſticated, he ſelleth for 400 l. and loſeth after 
the rate of x2 l. in receiving 100 l.: now I demand how 

much it coſt him ger tun? and baw be ſelleth it por: _ 
to loſe after the ſaid rate? Anſ. It coſt 561. per tun, and 


be muſt ſell it as 3.8. 11 d. een 10 loſe, a 
12 l. in receiving 10 l. 


To reſolve this queſtion, I conſider, in the belt place, 
that is receiving 1 00 l. he loſeth 121. therefore 100 l. 


comes in for 1121. laid out; wherefore to find aut how 


much he laid out for the whole, I fay, 

As 100 l. is to 172 l. forirgoo'l; to 448 l. and fo 
much the 8 runs coſt him. Funn, 0 find how mach it 
colt Her tun, Ling.» 4 ,- 2 

-As8 is to 448 l. ſo is 1 to 561. he price it coſt ber u tun. 
Now, to find how he muſt ſell. it per gallth, reduce the 
8 tuns into gallons, they make 2016: then ſay, 
As 2016 gallons is to 400 J. ſo is 1 gallon ta 38. 11 d. 
242 qrs: the price he muſt ſell ir at ber gallop to loſe as 
aforeſaid, 

-"Dneft.'8. A Set chick bought 8 tuns of wine, which be- 
ing ſophiſticated, he is wifling to ſell for 400 l, and foſetii 
1 that rate 21; in ling out 100 l. upon the übe; no, 
demand how much it coft him per tun? 

Here H eonſcdef; that for 100 l. laid odt big Fereivert but 
88 J.; wherefore to find what the 8 tuns coſt him, I fay,” 

As 881. is to 100 l. ſo is 300 l. 10 45477 the price it 

all colt him; Then to find how much per tun, I ſay, 


gg is 0 44 fois t to Jer or e 168. . 4.0. 5 


N per tun. af 
9999 — '—C -H A P. 50 ie 24 


„ vil tbo 
| 1 — of: Payments is that rule. amor gl. mee» 


chants, whereby we redyce the, times for pay- 
> ments 


. Rueftiens in Dey? and Gain. 170 
Which 1821, is the ſum it coft him in all. Then re- 


Equation of Payments. - e | 


174 Equntion of Paymentt. Chap: 29. 
ments of ſevetal ſums of money to an equated time for 
payment-of the whole debt, without damage to debtor or 
creditor. And the rule is, Ferre 
2. Multiply the ſums of each particular payment by 
its reſpeclive time; then add the ſeveral produds together, 
and their ſum divide by the total debt; and the quotient 
thence ariling is the equated: ame for the . of che 
| whole debt. Example: 3 

Queſt. 2. A is indebted coBin the ſam of £30t: where- 
oh 80 l. is to be paid at 2 months, and 50 l. at 4 months, 
and the reſt at 6 months; now they agree to make one 
payment of the total ſum; the queſtion is, What is the 
equated time for pn without damage to Pebide- or 
creditor : A en. 1 KS 

To reſolve this queſtion, I i moliply each payment by 
its time, vis. 


o l. multiplied * N 8 — 100 
Jo l. multiplied by 4 months, produceth 200 
. multiplied by 6 months, Wr — 180 


The fum $6 the prodods is a: He 85 


Then I vide 480. (the fum of the 8 by 130 
{the x: total d abt), and the quotient is 3 57 months, for the 
time 0 . — that whole debt. . 

2. A merchant hath owiog. bim 1000 1. to be 
paid as followeth, 7-78 600. I. at, 4 months, 200 J. at 6 
months, and the reſt (which is, 2001.) at 12-mootbs, and 
he agreeth with bis, debtor to make; one payment of the 
whole: I demand the, time of & payment. We e 
debtor or credugr ? 3 | 


£8 28 i 
6091. multiplied by 4 . is Fn 2400 
200 l. multiplied by 6 mooths, ig = 1 1200 
2001; multiplied by 1 12 months, is cr. 240 


The ſum of the proges.hs — — — 6000 


Ani: the ſum of the produdts (6000) Vain divided by the 
whole debt (1000 J.), 5 6 months for the d time of 
e of the whole debt. 0 en e 

Is, The 


Chap. 29. Ezuation of payments. 175 


The proof of the rule of equation of payments, 

3. The truth of this rule js thus manifeſt, if the inter- 
eſt of that money which is paid (by the equated time) 
after it is due, be equal to the intereſt of that money, 
which (by the equated time) is paid fo much ſooner than 
it is due at any rate per C. then the operation is true, 
otherwiſe not. For example : | 

In the laſt queſtion 600 l. ſhould have been paid at 4 
months, but is not diſcharged ti l 6 months, (that is, 2 
months after it is due); where fore its intereſt for 2 months 
at 6 per cent. per ann. is 61.; and then 200 l. was 10 
be paid at 6 months, which is the equated time for its 
payment, therefore no intereſt is reckoned for it : but 
2001. ſhould h.ve been paid at 12 month, but is paid at 
6 months, which is 6 months ſooner than it ought ; where-. 
fore the intereſt of 2001. for 6 months, is 61. (acconnt- 
ing 61. per cent. per ann.), which is equal to the intereſt 
of 600 1. for 2 months: wherefore the work is right, 

Bneſt. 3. A merchant hath owing him a certain ſum to 
be diſcharged at three equal payments, viz. 4 at two 
months, at four months, and + at eight months; the 
queſtion is, What is the equated time for the payment of 
the whole debt ? | | 

In queſtions of this nature (viz, where the debt is di- 
vided inte equal or unequal paris) each of the parts is to 
he multiplied by its time, and the ſum of the products is 
he anſwer. ab | 


x multiplied by 2 months, prodaceth 1 
J multiplied by 4 months, produceth 14 
1 multiplied by 8 months, produceth 24 


The ſum of the product is — 44 " 
which is 44 months for the equ«.ted time of payment. 

If inſtead of the fractions repreſenting the parts, you 
had wrought by the numbers themſelves (repreſented by 
thoſe parts), according to the firſt and ſecond example, it 
would have been the ſame anſwer ; and ſuppoſe the debt 
had been 90 l. then I of it is 301, for each payment, viz. 
at 2, 4, and 8 merths. Thea 58 

* Q 30 l. 


176 


30 |. multiplied by 2 months, produceth 60 
301, multiplied by 4 months, produceth 120 
30 J. multiplied by 8 months, produceth 240 


The ſum of the products is — 420 
which divided by 90 (the whole debi), n 458. or 


44 months, as before, 

Dueft. 4. A merchant oweth a ſum of money to be 
paid at 5 months, and 3 at 8 months, and 4 at 10 months, 
and he agreeth with his creditor to make one total pay- 
ment; I demand the time without damage to debtor or 


creditor ? Work as in the laſt queſtion, and you will find 


the anſwer to be 7 months. 

Oueſt, 5. A is indebted to B 6401. whereof he is to 
pay 40 l. preſent money, 35041, at 3 months, and the 
reſt (viz. 250 l.) at 8 months, and they apree to make 
an equated time for the whole payment ; now I demand 
the time ? 

In queſtions of this nature (viz. where there is ready 
money paid) you are in multiplying to negle& the money 
that is to be paid preſent, and work with the reſt, as is 
before directed; and divide the ſum of the products by 
the whole debt, and the quote is the anſwer : for here 30 l. 
is to be paid preſent, and hath no time allowed, and, ac- 
cording to the rule, it ſhould be multiplied by its time, 
which is (o); therefore 40 times o is o, which neither 
augmenteth nor diminiſheth the dividend: wherefote to 
ptoceed (according to direction), I ay, | 


350 by 3 months, proguceth ee 1059 
250 by 8 months, produceth —  — 2000 


The ſum of the products is ek 3050 


which divided by 640, the whole debt, the quote is 452 
months, the time of payment, 

Queſt. 6. A is indebted to Bio a certain ſum, half 
whereof is to be paid preſent money, one third at 6 months, 
and the reſt at 8 months; now I demand the equated time 
for payment of it all? A. 37 months is the time of 


ayment, 
paymen Du. 
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> 29. 


\ agreed npon : I deſire to know what time ought to be al- 


tereſt of 140 l. for the time it was paid before it was due 


months, as the while it may eat out that intereſt, viz, 


that the 280 l. remaining muſt be kept 3 months beyond 


' ferent countries is known, it will not be difficult for the 


Chap. 30. Exchange. 177 


Qucſt. 7. A is indebted to B 120 J. whereof + is to be 
paid at 3 months, 4 at 6 months, and the reſt at ꝙ months; 
what is the equated time for the payment of the whole 
fum? Anſ. At 64 momhs. 

Duet. 8. A is indebted to B 420 l. which is due at the 
end of 6 months, but A is willing to pay him 140 l. pre- 
ſent, provided he can have the/remainder forborn ſo much 
the longer to make ſatisfadiion fof his kindneſs ; which is 


lotted for the payment of the 280 |. remaining? 
To reſolve this queſtion, ſiiſt, find out what is the in- 


at 6 per cent. or any other rate, (v#z. 6 months), and you 
will find it to be 41. 46. Then it is evident, that the 
remaining 280 l. muſt be detained ſo much longer than 6 


41. 48. 3 which is thus found out, viz. Firſt, fee what is 
the intereſt of 280 l. for à month, or any other time; 
but here we will take one month, and 1s intereſt for one 
month is 288. 

Then, by the rule of three, ſay, 

As 28 8. is to 1 month, ſo is 84 8. to 3 months; 7 


its firſt time of payment, (viz. 6 months); which added 
thereto, makes 9 months; at the end of which time a 
ought te make payment of the remainder, 


C HA P.\ XXX. 
Exchange. 


1. HE rule of exchange informeth merchan's how 

to exchange monies, weights, or meaſures of 
one country into (or for) the monies, weights, or meaſures 
of another country; and when the rate, reaſon, or pro- 
portion betwixt the money, weights, or meaſures of dif- 


praQitioner, that is well acquainted with the rule of pro- 
portion, (or rule of three), to reſolve any queſtion, where- 
ia it is required. to exchange a given quantity of the one 
kind iato the ſame value of another kind. 


22 2. In 


178 Exchange. 


2. In queſtions of exchange there is always a compa- 
r.ſon made between the coins, Cc. of two countries (or 
kinds) or more, ol Sith» 4 21pm | 
3. In queſtions where there is a comparifon made be- 
tween two things (whether they be monies, weights, Cc.) 
ef different kinds (or countries), there may be a ſolution 
found by a ſingle rule of three z as may appear by the 

foliowing example, 4467) 231 

Dueft. 1. A merchant at London delivered 3701, 8e 
ling to receive the ſame at Paris in French: crowns, the 
exchange 34 French cr.wns per pound Sterling; I demand 
how many French crowns he ought to ieceive? 

Ia placing the numbers, ob- EO 
ſerve the 6th rule of the zo:h /. crowns. J. 
chapter; which being done, ibe 1: 37 : 370 
given numbers: will ſtand as in i 2 
the margin ; and being reduced according to the rules of 
the 24th chapter, will ſtand thus, 

As 1 is to P, ſo is 2302 to 12331. 

So that I conclude he ought to receive 1233 French 

crowns at Paris for his 3704. delivered at London. 
_ Oueſt. 2. A merchant delivered at Amſterdam 587 }. 
Flemiſh, to receive the value thereof at Naples in, ducats, 
the exchange 4+ ducats per I. Flemiſh ; 1 demand how 
many ducats he ought to receive? | 

The proportion is as followeth, 


J. Ducati, I. Ducati. 

As 1 is to , ſo is 54” to 28173. | 

So I find he ought to receive 2817+ ducats at N. ples 
for the 587 l. Flemiſh.delivered at Amſterdam, - 

©ueſt. 3. A merchant at Florence delivereth 3478 du- 
catoons, to reecave the value at London in pence, the ex- 
change at 534 pence Sterliog per ducatoon; 1 demand 
how much Stzrling he ought to receive? 

The proportion for teſolution is, 


- Dacat. 5 Ducati. d. 
As 4 is to 37, fo is , 10 186073. 
which is equal to 775 1. 65, 1 d. for the anſwer, 


Chap. 36; 


[ 
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I might here (according to the cuſtom-of* arithmetical 
writers) lay dowa tables for the reduction of foreign coins 
into Engliſh ; but by reaſon. of their inſtability (for they 
continue not at a conſtant ſtandard, as our Stecling money 
doth, but are ſometimes raiſed and ſome:imes depreſſed) 
I ſhall forbear. 1544 | 

4. When there is a compariſon made between more 
than two different coins, weights, or meaſures, there ariſe 
ordinarily two different caſes from ſuch a compariſon. - 

1. When it is required to know how many pieces of. 
the firſt coin, weight, or meaſure, are equal in value — ! 
We number of pieces of the laſt com, weight, or mea - 
ure. L 8 8 

2. When it is required to find out how many pieces of 
the laſt coin, weight, or meaſure, are equal in value to a. 
given number of the firſt ſort, of coin, weight, or meaſure. - 


An example of the firſt caſe-may be this, viz. 


Breſt. 4. If 150 pence at London are equal to 3 ducats 
at Naples, and 4 ducats at Naples make 344 ſhillings at, 
Bruſſels; then how many pence at Lohdon are equal to, 
138 ſhillings at Bruſſels? Facit 960 d. Look x 

- This-queſtion may be reſolved by two ſingle rules of 
three: for, firſt,” I ſay,” , 

If + ducats at Naples make 1509. at London, ho- 
many pence will 35 ducas make? Anſ. 240d. =» |; 

By the-forego'ng proportion, we have diſcovered that 
45 ducats at Naples make. 240-pence at London: and by 
the tenour of the queſtion, we ſee that 44 ducats at Ve- 
nice make 344 ſhillings at Bruſſels; therefore, 240 d. at 
London are equal to 344 ſhillings at Broſſels, (for the 
things that are equal to one and the feme thing, are allo 
equal to one another); wherefore we have a way laid open 
to give a ſolution to this queſtion by another ſingle rule of 
three, whoſe proportion is, 301 tris ; ; 

As 34x (billings at Bluſſels is to 240 pebce at London, 
ſo is 138 ſhillings at Bruffels to 960 pence at London ;-- 
which is the anſwer to the que ſtion n: doch 


An exampleof the ſecond caſe may be this, viz, 


Nueſt, 5. If 40 lb. Advoirdapois weight at London is + 
oo” 2. equal 
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equal to 36 bb. weight at Amſterdam, and 90 lb. at Am- 
ſterdam makes 116 lb. at Daotzic; then how many pounds 
at Dantzic are equal to 112 lb. Advoirdupois weight at 
London? An. 1294+ lb. at Dantzic. | 

This queſtion is likewiſe aaſwered by two ſingle. rules 

of three, viz. Firſt I ſay, 3 1 

As 36 Ib. at Amſterdam. is to 30 lb. at London,. 

80 is 90 lb. at Amſterdam to 100 lb. at London. 
And by the queſtion you find, that go lb. at Amſter- 
. dam is 116 lb. at Dantzie; and therefore 100 lb. at Lon- 
don is likewiſe equal thereunto ; wherefore again I ſay, 

As 100{b. at London is to 116 Ib. at Dantz e, 

So is 112 lb. at London to 1294+ lb, at Dantzic. 

By which I find that 12934 lb. at Pantaic. are equal to 

11 2 Ib. Advoirdypois weight at London. 

5. There is a more ſpeedy way to reſolve ſuch. queſtions 
as are contained under the two caſes before mentioned, 
laid down b 
dix to Wiagate's atithmetic, where he hath given ewo 
rules for the reſolution of the queſtions. pertinent to the 
two faid caſes, = | 

6. Bat I ſhall lay down a general. rule for the ſolution. 
of both ' caſes: And firſt, Let the learner obſerve the 
following directions in placing of the given terms, viz; 

7. Let there be made two columns, and in theſe co- 
lamns ſo place the given terms, one over the other, as: 
that in the fame columa there may not be found two terms. 
of the fame kind, one with the cther. | 

Having thus placed the terms, the general rule is, 

Obſerve which of the ſaid columns hath the moſt terms 
placed iu it, and multiply all the terms therein continually, 
and place the laſt product for a dividend ; then multiply. 
the terms in the other column continualy, and let the laſt 
product be a diviſor; theo divide the ſaid dividend by the 


laid diviſor, and the quotient theoce urig the anſwer 


to the queſtion-— | | 
So the example of the firſt of the faid caſes being again 


repeated, viz, If 150 pence at London make three ducats 
at Naples, and 4 ducats at Naples make 344 ſhillings at 
Bruſſels ; then how many pence at London are equal to 


138 ſhilliogs at Brafſels? ? 


Tue 


y Mr Kerſey in the third chapter of his appen- 


en 


foregoic g, will ſtand thus: 
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The terms being placed according to the 91h rule, will 
ſtand as followeth. ; 


8 
Pence at London |. 1 3 3 | Ducats at Naples. 
Ducats at Naples 344 Shillings at Bruſſels. 
Shillings at Bruſſels 135 | 


Having thus placed the terms, that in neither column 
there are two terms of one kind, then obſerve; that the co- 
lamn under A hath moſt terms io it; therefore they muſt 
be multiplied together for a dividend, viz. x50 multiplied- 
by 44, produceth % ; which multiplied by 138, produ- 
ceth 495800 for a dividend ; then is the column under B 


there are 3, and 345, which multiplied together, produce 


* for a diviſor; then having divided #99990 by 227, 
the quotient is 960 pence for the anſwer to the queſtion.” 

Again, Let the example of the ſecond caſe be again re- 
peated, viz. If 40 lb. Avoirdupois weight at London make 
36 Ib. weight at Amfterdam, and 90 lb. at Amſterdam: 


make 116 Ib, at Dantzic 5 then how many pounds at 


Dantzic are equal to 112 Ib.  Avoirdupois: weight at Lon-- 


| don ? 


The terms being diſpoſed according to. * 7th als 
$7 0 | 
Ib. at London 4e] 36-| Ib. at Amſterdam 


Ib. at Amſterdam 90 | -116 | Ib, at D.ntzic 
112 | Ib. at London. 


| Whereby I find that the terms under B mult iplied together. 


produce 467712 for a dividend ; and the terms under A, 
vi. 340 and 90, produce 3600 for a diviſor ; ; and diviſion 


| being. finiſhed, the quotient giyeth e or han 


pounds Dan: zic for the anſwer. 


CM: N NEE: 
Single Poſition. © 


N anden nrichmaile, called the rule of falſe, is that. 


by which we find out a truth, by numbers invent- 
d or ſuppoſed, And this is either liagle or double. 


— 


"> The cule of 9 18. 2 LI 


mu wo uw» 


much or too little, you may then find out the number 


by one falſe poſition, or feigned number, we find out the 


45. the given number, to 60, the true number ſought, 


5 and the Gch of 6 is 10; which added together make 45. 
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irue number ſought. 

3. In the Goole. rule of falſe, when you have mafle 
ehoice of your poſiticn, work it according to the tenour of 
the queſtion, as if ic wee the true number ſought; and if 
by the ordering your poſition you find either the reſult too 


ſoaght'by. the proportion following, via. 

As the reſult of your poſition is to the poſition, lo is the 
giren number to the number ſought. For example: 

Pueſt, 1. A per ſon having about him a ce: tain number 
of crowns, ſeid, If a fourth, and third, and ſixth of them 
were added together, they would make juſt 45 erouns; 
now I demand the number of crowns he had about him? 
Anſ. 60 crowns. + 9 

To reſolve this queſtion, I ſuppoſe he had*24 POL 
(or any other t umber that will admit of the I ke diviſion); . 
now the fourth s is 6, and the third is 8, and the fixth 
is 43 all which parts (viz; 6; 8; and 4) being added toge- 
ther, make but 18, but it ſhould be 45. Wherefore I ſay, 
by the rule of three, 

As 18, the ſum of the parts, is-to the poſition 24, ſo is. 


For the foutth of 60 is 15, and the third of 60 is 20, 


Dueſt. 2. Three perſons, viz. A, B, C, thus diſcourſe 
together concerning cheir age. Quoth B to A, I am as old, ww 
and tralf as old again as you; then quoth C to B, I am 


twicets old as you; then quoth/ A to them, and 1 am ſure Fas 
the ſum of all our ages is 165. Now I demand each man's ks, 
age? Anf. A 30, B45. C 90 pong: of age; which added . wi 
together, make 165. | full 
CHA NN Al. 
Double Poſition. | 
2 rule of dooble poſnion is, when 155 falſe- 
poſitions are aſſumed to give a reſolation to the: 1 
queliion'propomnded, © 5 
a When any queſtion' is dea i double * * det 


ion, make ſuch a croſs as in che margin. 
| 3, Then- 


J <S. 4h, HE AK. 
1 a 
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3. Then make choice of any number you think may be 
convenient for your working, which call your firſt poſition, 
and place it at the end of the crofs at a ; then work with 
this poſition as if it were the true number ſought, accor- 
ding to the nature of your queſtion ; then having found out 
your error, either too much or too little, place it on the 
fide of the croſs at 4; then make choice of another number 
of the ſame denomination with the firſt poſition, (which 
call your ſecond poſition), and place it on the other fide of 
the croſs at 5; then work with this poſition as with the 

met; and having found out your error, either too much 

r too little, place it on the fide of the croſs at c, and then 
the poſitions will ſtand at the top of the croſs, add the er · 
iors at the bottom, each under its correſpondent poſition; 
and then multiply the errors into the politions croſſwiſe; 
that is to ſay, multiply the firſt poſition by the ſecoad er- 
ror, and the ſecond poſition by the firſt error, and put each 
product over its volition, | e 

4: Having proceeded fo far, then conſider whether the 
errors are both alike ;, that is, whether they are both too 
much or both too little; and if they are alike, then ſubtract 
the leſſer product from the greater, and ſet the remainder 
for a dividend ; then ſubtract the lefſer error from the 
greater, and let the remainder be a diviſor; then the quo- 
tient ariſing by this diviſion is the anſwer to the queſtion... 

5. But if the errors are unlike, that is, one too much, 
and the other too little, then add the products of the poſi- 
tions and errors together, and their ſam ſhall be a divi. 
dend; then add the errors together, and their ſum ſhall be 
a diviſor; and the quotient ariſing thence, is the anſwer, 
Which two laſt rules may be kept in memory by the verſe 
following, viz, 117 


Men errors are of unlike kinds, 
Addition doth enſue; | 
But if alike, ſubtraction find: 
Dividing work for you. | 

Oueſt. 1. A, B, and C, built a houſe which coſt 76 J. oſ 
which A paid a certain ſum anknowa, B paid as much as A. 
and 10 l. over, and C paid as much as 4 and B.; now I 
deſi;e to know each man's, ſhare in that charges? 
| | Having 


— „* —— _— _ 
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Haring made a b ec gait N J. 
croſs according to KL: 2 495730 A9 
the ſecond rule; “ B16 810 
. - Fi (22 120 168 288 C28 

le third rule, io sum 68 8 
make choice of my * $2: 12) (14 _ 140 
ſirſt poſition. And 76 6242 22 76 
here 1 ſuppoſe A En 56. 
paid 6 I. which 1 Error 332 © Eiroi 20 
put upon the croſe, 23 


gs you fee ; then B paid 161; for it is mid he had paid 
rol. more than A; and C paid 221. for it is ſuid he paid 
as much as A and B: then I add their! parts, and they 


amount 10 34. But it it ſaid, they paid 76 l. whevefure 


there is 32 too little, which I note down at the bottom of 
the croſs under its poſition, for the fiſt error. 
Secondly, I ſuppoſe A paid 91. then F'paid 19 l. and C 
281, all which added together, makes 56.: But they ſhovid 
make 76 ; wherefore the error of this pc ſition is 20; which 
F put at ibe bottom of the croſs under its poſition, for tte. 
econd error. Then T multiply the errors and poſitions 
croſſwiſe, 'v/z. ' 32 (the etror of the firſt poſition) by 9 


| (the ſecond poſition), and the product is 228; then i mul- 


tiply 20 (che errot' of che ſecond poſmion)-by 6 {rhe firſt 

pofition), and the product is 120; which products I place 

on the top of the croſs, over their reſpectite poſitions. 
Then (according to the 4th rule) I ſubtract the leſſer 


product from the greater, viz. 1 20 from 288, becauſe the 


errors are. hoth alike, (vi. too little), and there remaineth 
168 for 4 dividend'; then f ſubtract 20 (the Teffet ertor) 
from 32 (the greater errot), and the remainder is 1 2 for a 
diviſor; then 1 divide 168 by 12, and the quotient is 14 
for the anſwer ; which is the ſhars of A in the payment. 
6. Again, {e-ondly, if the errors had been both too big, 
it had had the ſame effect; as appeareth by the following 
work, For, firſt, I ſuppoſe A paid 201, then B paid 301, 
and C 501, wh ch ir all is 10601]. But it ſhould have been 
no more than 96; wherefore the firft error is 24 too much. 
Again, 1 ſappoſe A paid 18; then B muſt pay 281, and 


C muſt pay 46 J. which in all is 92 l. But it ſhould have 


been but 76 I:; wherefore the ſecond error is 16 too 
. | much. 


1 


Whi 
give 


- add the products 96 and 576 toge 8) 
, yes and their ſum, is 672 for a divi- 4 24 


2 
— 


multiply 20 (the - A 20 * 418 
firſt poſition) by. 5 30 vs 1, BIR 


error), and. he Sum 100 20 


18 
prodact is 320. gubtr. 76 8) $0992 


vt Subtr. 76 


Again I multi 2 
18 (the 2 Error 24 4 8 W 7 
poſition) by 24 40 

(the firſt error), and the product is 432. Then, becauſe 


the ertors are both too much, I ſubtract 320. (the leſſer 


product) from 432 (the greater product), and there re- 


maineth 112 for a dividend; Mkewiſe I ſubtract 16 (the 
leſſer error) from 24 (the greater error), and the differ- 
ence is 8 for a diviſor; then perform diviſion, and the quo. 
tient is 14, as before, for the anſwer, ' 

Again, thirdly, If the errors had been, the one too big, 
and the other too litile, reſpect being had to the 5th rule 
ſoregoing, the anſwer would have been the ſame. As, 
thus, I take for my fir ſt poſition, 6, and then the ertor is 
32 too. little; then I take for my ſecond. poſition 18, and 
then the or. is 16 too much; then I multiply the poſi · 


tiong and errors croſſuiſe, and the products are 96 and 
96 672 576 | 


5763 and becauſe the errors are unlike, 
viz. one too big, and another too little, 6 


18 


dend: I likewiſe add the ecrors 32 and 
16 together, and their ſum is 48 for a 
diviſor-; then having fiviſhed- diviſion, I find the qnotiens 
to be 14 which is the auſwer, as was found out at the 
two ſeveral trials before. 


If Apaid — — . 
Then B paid 14 and 10 (ir is) 
Then C paid 14 and 24 (that ) F 38 


R . 


For proof of the work, I fay, — 1. 


The ſum of all i is — — — 76 


which is the total value of the building, and equal to the 
© Thoſe” 


given number, 


— . — — - - 


= —— — ——— 2 


* 2 ies | | . 
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Thoſe who deſire to ſee the demonſtration of this rule, 
let them read the jth chapter of Mr Kerſey's Appendix to 
Mr Wingate's arithmetic, Petiſcus in the 5th book of bis 
Trigonometria, ot᷑ Mi Oughtred in his Clavis mathematica, 

. 2. Three perſons, . B, and C, thus diſcourſed 
together concerning their age. Quoth A, I am 18 years 
of age; quoth B. I am as ola as A and 4 C; and quoth 
C, I am as old as you both, if your years were added to - 
gether. Now I deſire to know the age of each perſon ? 
An, A is 18, Bis 54; and Cis 72 years of age. 

Queſt. 3. A father lying at the point of death, left to 
his three ſons; viz. A, B, C, all his eſtate in money, and 
divided it as followeth, viz. To A he gave the hal want- 


ing 44 l. to B he gave a third and 14 l. over, and to Che 


gave the remainder, which was 82 l. leſs than the ſhare of 
B. Now 1 _ ad what was the ſum left, and each man's 
part? Auſ. The ſum bequeathed was 588 1. whereof A 
was 2501. B had 2;ol. and C had 1281, 

Qucſt. 4. Two perſons, viz. A and B, had each in their 
nad 24 cettain number of crowns ; and A ſaid to B, If 
you give me one of your crowns, I'ſhall have five times as 
many as you; and ſaid B to him again, If you give me one 
of yours, then we ſhall each of us have an equal number. 
Now I demand bow many crowns each perſon had? Anſ. 
A 25 + and B had 2 crowns, 

4 Oueſt, 5. What number is that unto which if I add ore 
arth of uſelf, and from the ſum ſubtract one eighth of 
g elf, the remainder will be 216? Anſ. 192 

Many more queſtions may be added; but theſe well un- 
derſtood, will he ſufficient (even to the meanelt capacity) 
for the reſolution of any other 1 r e to this 
rule. 

There may be an objection made, beeauſe we have not 
treated particularly upon intereſt and rebate ; but the ope- 
ration of ſach queſtions being more applicable to decimals, 

they are omitted, till we come 10 acquaint the Jearger 


with decimal arithmetic. 
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